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CHEMICAL  SERVICE  FOR  THE 
INDUSTRIES  OF  TOMORROW 

Witco  Adapts   Its   Service  And  Products  To 
Industry's  Changing  Chemical  Requirements 


FASCINATING  AND  SPECTACULAR  is  the  progress  that  has  been  made  in  a  short  space  of  time  by  the 
petroleum  industry,  whose  exhibition  building  at  the  New  York  World's  Fair  1939  is  shown  above.  Chief 
among  the  Witco  products  that  are  assisting  in  this  progress  are  Witco  Anhydrous  Ammonia,  Aluminum 
Stearate,  Soda  Ash,  Caustic  Soda,  Stearic  Acid  and  Cuprous  Oxide. 


•  More  and  more  does  industry  look  to  the  chemist 
and  the  supplier  of  chemicals  for  ways  and  means  of 
improving  production,  reducing  costs  and  raising  the 
standards  of  merchandise  offered  to  the  public.  Witco 
gives  assistance  to  manufacturers  in  many  fields  — 
through  the  development  of  new  and  better  working 


materials  and  the  adaptation  of  chemicals  to  new  and 
more  efficient  production  processes.  By  adapting  its 
service  to  changing  needs  Witco  thus  prepares  to  meet 
the  demands  of  the  industries  of  tomorrow  for  better 
quality  and  greater  variety  in  chemicals,  oils,  pigments 
and  allied  materials. 
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WISHNICK-TUMPEER,  INC. 
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ENTERTAINING  ROYALTY- 

BY  PROXY 

WHEN  Great  Britain's  King  and  Queen  visited  the 
New  York  World's  Fair  on  their  international  social 
call,  20  farmers  were  able  to  watch  the  royal  pair  as 
closely  as  if  they  were  entertaining  Their  Majesties  out 
on  the  farm.  And  the  rural  folk  were  130  miles  away 
from  the  Fair  grounds. 

This  long-distance  watching  was  made  possible  by  G-E 
television  engineers.  Directed  by  C.  A.  Priest,  Maine  '25  and 
ex-Test  man,  radio  engineer  for  General  Electric,  they  were 
simply  proving  that  television  programs  could  sometimes 
be  received  at  a  far  greater  distance  than  the  previously 
supposed  limit  ot  40  to  50  miles. 

For,  instantly  and  clearly,  while  the  King  and  Queen  in- 
spected the  Fair,  television  reproduced  complete  details  of 
their  visit  to  the  group — 130  miles  away,  atop  the  Helder- 
berg  Hills  near  Schenectady.  Not  far  from  the  scene  ot  this 
experiment  is  General  Electric's  powerful  new  television 
station,  W2XB,  soon  to  go  on  the  air. 


TECHNICAL  DOUBLE  TALK 

WALKING   through   one  of  General   Electric's   factory 
buildings,    a    visitor    paused    in    front    of   two   young 
men  kneeling  in  front  ot  an  electric  motor.  He  was  mystified 


to  hear,  "Say,  Rill,  put  a  tac  on  that  BTA,  and  after 
you've  hooked  up  the  pots  and  c-t's  and  plugged  power, 
see  if  she  still  swings  and  hunts!" 

All  ot  which  made  as  much  sense  to  the  visitor  as  "gate," 
"jive,"  "alligator,"  and  similar  swing-music  terms  mean 
to  a  symphony  conductor.  Translated,  the  young  man  was 
merely  asking  his  co-worker  to  connect  certain  instruments 
to  the  motor,  turn  on  the  power,  and  notice  whether  the 
motor  ran  smoothly. 

Few  of  the  graduate  engineers  selected  by  General  Electric 
tor  its  Test  Course  are  tamiliar  with  this  Test  man's 
jargon  when  they  arrive.  But  atter  a  tew  days  in  the 
shops  the  new  man,  too,  is  rattling  away  in  the  technical 
double  talk  as  expertly  as  his  elders. 
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TRAVELING  HOTEL 

NEXT  Spring,  when  a  hotel-on-wheels  rolls  into  Bom- 
bay, India,  some  of  the  citizenry  may  have  grave 
doubts  about  their  sanity.  Or  they  may  blame  the  blazing 
tropical  sun.  They'll  be  wrong.  Lawrence  Thaw's  trans- 
Asiatic  motorcade  will  be  completing  a  14,000-mile  satari 
from  Paris. 

Quite  obviously,  such  things  as  14,000-mile  trips  require 
quite  a  bit  more  than  savoir-faire  and  an  adventure- 
some spirit.  Preparation,  and  plenty  ot  it,  was  required  by 
Mr.  Thaw.  This  brought  into  the  picture — both  directly 
and  indirectly — G-E  engineers. 

The  tour  mobile  units  of  the  motorcade  boast  ot  the  latest 
G-E  two-way  radio,  for  maintaining  contact  between  the 
various  vehicles  throughout  the  journey.  During  tests  two 
ot  the  units  maintained  contact  when  as  far  as  200  miles 
apart.  Air  conditioned  throughout,  the  deluxe  trailer  con- 
tains all  the  appliances  and  equipment  normally  found  in  a 
modern  home — from  tiled  bath  and  indirect  lighting  to  an 
array  ot  electric  appliances. 
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Paints  by  ARMSTRONG  for  the 
SNOW  CRUISER— 


QUALITY 

Since   1854" 

ARMSTRONG'S      85      Years 

of     Pain*     Manufacturing     ex- 

perience   assures    you    intelli- 

service.      ARMSTRONG'S 

factories     and     ground     area 

cover  about  two   city   blocks, 

forming    one    of    the    largest, 

most    modern    and    efficiently 

eguipped    laboratory    and 

manufacturing    plants    in    the 

paint    industry. 

Spraying  the  final  coat  of  ARMSTRONG  Paint  on  The 
Antarctic  Snow  Cruiser  is  pictured  above.  Thus  again  the 
ARMSTRONG  Laboratories  have  come  through  on  sched- 
ule to  meet  the  exacting  reguirements  for  finishes  that  must 
perform  the  unusual  in  service.  ARMSTRONG'S  complete 
and  diversified  line  of  Maintenance  and  Industrial  paint 
products  is  supplemented  by  a  laboratory  service  right  here 
in  Chicago  which  engineers  can  rely  upon  to  solve  any 
painting  or  finishing  program.  A  phone  call  will  bring  you 
expert  advice.   No  obligation. 

Armstrong  Paint  &  Varnish  Works 

1330   So.    Kilbourn    Ave.  Rockwell   7000  Chicago 
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■  MICHAEL  J.  CORRIGAN.  Fire  Com- 
missioner of  Chicago,  has  the  distinction 
of  commanding  one  of  the  most  efficient 
fire  departments  in  the  world.  As  a  mem- 
ber of  the  department  for  more  than 
forty-six  years,  he  has  had  much  to  do  with 
its  present  standing.  He  was  appointed 
to  the  department  in  1895,  promoted  suc- 
cessively to  the  qrades  of  Lieutenant, 
Captain,  and  Chief  of  Battalion;  became 
Assistant  Fire  Marshal  in  1921;  Deputy 
Chief  Marshal  in  1927;  and  Chief  Marshal 
later  in  the  same  year.  He  became  Fire 
Commissioner  in  1937.  Durinq  his  steady 
progression  through  all  ranks,  Commis- 
sioner Corrigan  has  been  honored  by 
the  award  of  the  Lambert  Tree  Medal,  first 
in    1917,  and   again   in    1927. 

■  FRANKLIN  H.  FOWLER  delivered  the 
address  at  the  forty-third  commencement 
of  Armour  Institute  of  Technology.  It  is 
printed  in  this  issue.  Mr.  Fowler  was 
graduated  from  the  United  States  Naval 
Academy,  and  from  1909  to  1913  served 
as  Midshipman  and  Ensign  in  the  United 
States  Navy.     He  resigned  in   March,    1913, 

the  American  Bridge  Company,  at  Gary, 
Indiana.  Since  1932  he  has  been  President 
and  Genera!  Manager  of  Foote  Brothers 
Gear  and  Machine  Corporation.  He  is 
also  President  and  General  Manager  of 
Bates  Manufacturing  Company,  of  Joliet, 
Illinois.  Mr.  Fowler  served  as  Lieutenant 
Commander  in  the  United  States  Navy 
during  the  World  War. 

B  B.  C.  HEACOCK  began  his  business  ex- 
perience as  a  junior  clerk  in  a  bank  in 
Kansas;  later  he  held  several  positions,  in- 
certified  public  accountants  in  Detroit.  In 
1919  he  joined  the  C.  L.  Best  Tractor 
Company  of  San  Leandro,  California,  as 
auditor,  afterward  becoming  successively 
credit  manager,  purchasing  agent,  and 
parts  and  service  manager.  When  the 
Best  Company  and  the  Holt  Manufacturing 
Company  of  Stockton,  California,  joined 
to  form  the  Caterpillar  Tractor  Company, 
Mr.  Heacock  was  named  Secretary.  Later 
he  was  elected  First  Vice  President,  and 
in  June,  1930,  at  the  age  of  forty-one,  he 
was  chosen  President.  He  is  Chairman  of 
the  Board  of  Directors  of  the  Illinois  Manu- 
facturers' Association,  and  Chairman  of  the 
Manufactures  Committee  of  the  United 
States  Chamber  of  Commerce. 

■  A.  WALCHER,  Vice  President  of  Amer- 
ican Steel  Foundries,  is  In  charge  of  the 
operations  of  three  large  plants  manu- 
facturing steel  castings  for  railway  freight 
cars,  a  malleable-castings  shop,  and  a 
spring  and  forglngs  plant.  He  Is  a  prac- 
tical foundry  and  forglngs  man,  having 
come  up  through  the  ranks  and  having 
served  as  Works  Manager  for  many  years. 
Mr.  Walcher  has  been  Vice  President  since 
1929. 
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INVENTOR  AND  BUSINESS  MAN 


THE  STORY  OF  JOSEPH  S.  DUNCAN 


GREAT  businesses  have  become 
possible  because  American  in- 
ventors have  developed  machinery  to 
produce  quickly  and  economically 
tilings  that  we  want  to  buy.  A  man- 
ufacturing industry,  however,  in- 
volves more  than  a  factory.  It  is  a 
complex  organism  whose  functions 
include  many  things  besides  the  ac- 
tual processes  which  change  raw  ma- 
terial into  finished  goods.  The  office 
is  essential,  just  as  the  shop  is  es- 
sential. 

Not  only  in  manufacturing,  hut 
also  in  many  other  modern  activities, 
adequate  control,  follow-up.  and  rec- 
ord require  almost  endless  repetition 
of  actions  which  might  become  un- 
bearably monotonous,  and  which  by 
their  very  monotony  are  subject  to 
error.  The  same  names  are  written 
week  after  week  on  time  cards,  on 
payroll  sheets,  on  Social  Security  re- 
ports. The  same  names  and  addresses 
are  written  on  catalogs,  on  letters,  on 
bills.  In  every  public  utility  com- 
pany an  identically  printed  and  ad- 
dressed bill  is  sent  to  each  customer 
every  month.  In  every  insurance 
company  a  premium  notice  is  sent  at 
regular  intervals  to  every  policv- 
holder. 

Today  business  does  these  things 
rapidly,  economically,  accurately  be- 
cause more  than  fifty  years  ago  in 
Sioux  City,  Iowa,  when  Joseph  S. 
Duncan  was  working  in  the  office  of 
a  milling  company,  he  had  the  task 
of  sending  out  bids  for  grain  to  the 
farmers  who  supplied  the  mill,  and 
quotations  on  flour  to  its  customers. 
He    did     not    like    it.      The    laborious 


printed    and    the 


task  of  addressing  post  cards  and 
envelopes  to  long  lists  of  names 
seemed  to  him  to  be  unnecessary 
drudgery,  and  he  felt  that  it  could 
be  and  should  be  done  by  mechanical 
means. 

At  the  moment.  Mr.  Duncan  did 
not  follow  up  the  idea,  because  he 
decided  to  sell  out  his  milling  inter- 
ests and  to  buy  a  half-interest  in  a 
bank  in  South  Dakota.  After  a  year 
or  more,  he  disposed  of  his  share  in 
the  bank,  and  returned  to  Sioux  City, 
where  again  the  question  of  automatic- 
addressing  interested  him,  this  time 
also  in  a  milling  company  whose  vice- 
president  was  an  old  friend  of  Mr. 
Duncan.  Letters  were  written  to 
many  firms  making  office  appliances, 
but  no  suitable  machine  was  discov- 
ered. Mr.  Duncan's  friend  said, 
"Why  don't  you  build  one  yourself?-'' 
The  answer  was.  "I  certainly  could," 
and  that  answer  may  be  considered 
as  the  beginning  of  a  great  business. 
and  as  a  promise  of  increased  ef- 
ficiency to  many   businesses. 

To  Joseph  Duncan  there  was  noth- 
ing startling  in  the  thought  that  he, 
already   with    considerable   experience 


in  the  business  field,  should  under- 
take the  design  of  mechanical  devices, 
— apparently  quite  a  different  kind 
of  activity.  He  had  an  inherent  taste 
for  invention,  which  had  already 
shown  itself.  He  still  chuckles  when 
he  tells  that  when  he  was  a  very 
young  man  he  was  operating  an  old- 
fashioned  water-power  sawmill.  Wild 
ducks  would  often  come  and  settle 
on  the  mill  pond,  just  when  his  duties 
with  the  log  and  the  saw  made  it  im- 
possible for  him  to  concentrate  on 
what  he  was  longing  to  attend  to, — 
the  ducks  and  his  shotgun.  The  prob- 
lem was  solved  neatly  by  devising  a 
way  to  shut  off  the  water-power  au- 
tomatically just  before  the  saw 
reached  the   end   of  the  log. 

The  addressing  problem  was  given 
careful  thought,  and  a  first  rather 
crude  design  was  developed,  compris- 
ing a  wooden  drum  with  rubber 
stamps  attached.  After  an  impression 
was  made  from  one  stamp  the  drum 
revolved  automatically  until  the  next 
was  in  position.  The  device  worked, 
but  it  did  not  satisfy  the  young  in- 
ventor. The  drum  did  not  carry 
enough  stamps:   if  a  stamp  no  longer 


needed  were  removed,  it  left  a  blank 
space;  if  a  new  stamp  were  added,  it 
could  not  be  put  in  its  proper  alpha- 
betical place. 

Further  study  developed  the 
thought  that  the  addresses  might  be 
arranged  on  an  endless  chain,  each 
link  being  detachable.  A  rough  model 
embodying  this  design  was  com- 
pleted after  about  a  month's  work, 
during  which  a  large  range  in  the 
Duncan  kitchen  served  as  a  work- 
bench. Sioux  City  friends  of  the  in- 
ventor were  not  all  of  the  same  mind 
about  the  possibilities  of  the  device, 
but  he  received  enough  encourage- 
ment so  that  he  decided  to  go  to  Chi- 
cago to  arrange  for  its  commercial  de- 
velopment. There,  in  1893,  arrange- 
ments were  made  for  producing  first 
a  model  machine  and  then  twenty-five 
of  the  devices  for  sale.  While  the 
model  was  being  built,  it  was  decided 
to  eliminate  the  use  of  rubber  stamps, 
and  substitute  metal  holders,  each 
holding  two  lines  or  three  lines  of 
rubber  type,  and  designed  for  inser- 
tion as  a  link  of  the  chain.  Most  of 
these  machines  were  sold,  but  Duncan 
believed  that  the  device  should  be  de- 


Right.  Early  form 
Addressoqraph  and 
filinq  cabinet.  Note 
pedal    operation. 


Above.      The    machine    produces    a    complete    letter,    dated, 
addressed,    and   signed,   at   a    rate   of  2,000   per   hour. 


veloped   in  a   larger  size,  and  in   1894  were   free   to   feed   the   envelopes   i 

he  completed  a  new  model  and   let  a  addressing  position.     Its   performa 

contract  for   100  machines.    This  new  was  decidedly  satisfactory, 
machine    was    provided    with    a     foot  Now    the    business    began    to    sp 

lever,    so    that     the    operator's     hands  up.    (arson   Pirie  Scott  and  Comp 


placed  an  order  for  a  machine  and 
5000  addresses.  J.  B.  Hall,  who  had 
had  extensive  experience  in  specialty 
manufacturing-,  joined  Mr.  Duncan  as 
a  partner,  and  demonstrated  the  ma- 
chine in  Milwaukee  and  New  York. 
Among  the  prominent  men  that  he  in- 
terviewed was  .1.  1'.  Morgan  the  elder 
who  said  that  there  was  a  field  for 
such  a  machine,  if  those  hack  of  it 
would  develop  it  properly  to  meet  the 
needs  of  the  business  world. 

That  is  exactly  what  Mr.  Duncan 
and  his  increasing  number  of  associ- 
ates did.  They  continued  to  improve 
the  Addrcssograph,  not  only  to  meet 
the  needs  of  the  time  hut  to  keep 
pace  with  the  ever  changing  require- 
ments of  business.  A  new  process  for 
making  rubber  type  was  devised;  la- 
ter came  a  special  design  of  type  witli 
a  soft  face  and  harder  body;  improve- 
ments were  made  in  the  type-holders. 
Rubber  type  were  subject  to  deteri- 
oration, and  ultimately  they  gave  way 
to  embossed  metal  plates.  The  Graph 
otype  was  invented,  to  emboss  the  let- 
tering  on    these    plates. 

As  the  number  of  users  increased 
they  saw  many  ways  in  which  the 
Addrcssograph  could  be  adapted  to 
their  businesses.  Mr.  Duncan  devel- 
oped attachments  and  modifications: 
a  lister,  an  automatic  feed,  an  auto- 
matic ejector,  a  cut-off  to  cause  the 
machine  to  print  only  certain  required 
portions  of  the  embossed  text. 

Shortly  after  the  beginning  of  the 
new  century  the  vogue  of  the  loose 
leaf  spread  over  the  country.    Bound 


books  were  discarded  for  card  in- 
dexes or  loose-leaf  binders.  Address- 
ograph development  kept  pace  by 
producing  card-index  plates,  with  the 
type  and  the  index  mounted  together 
in  a  metal  frame,  so  that  notations  of 
various  kinds  could  be  made  in  imme- 
diate proximity  to  the  lettering  to 
which  they  were  related.  This  was  a 
most  important  development,  and 
greatly  widened  the  field  for  the  de- 
vice. 

The  next  demand  was  for  speed. 
The  hand-fed  machines  were  fast 
enough  for  ordinary  purposes,  but  to 
do  a  large  volume  of  work  in  a  short 
time  the  first  automatic  Addresso- 
graph was  put  on  the  market  in  1910. 
Later,  power-driven  machines  were 
produced. 

During  their  long  and  active  busi- 
ness lives  Mr.  Duncan  and  Mr.  Hall 
directed  the  affairs  of  their  vigorous 
and  growing  organization.  Mr.  Hall 
has  died,  and  Mr.  Duncan  is  enjoy- 
ing his  well-earned  retirement  from 
active  business.  In  its  modern  forms, 
the  machine  which  he  invented  and 
which  he  improved  year  after  year, 
continues  to  develop  as  though  it  still 
felt  the  impetus  of  his  inventive 
genius  and  his  understanding  of  the 
needs  of  business. 


One  of  the  present  models,  starting 
with  a  roll  of  blank  paper,  prints  a 
public-utility  bill,  or  an  insurance 
premium  notice,  or  a  tax  bill  on  both 
sides ;  imprints  eaeli  form  in  one  to 
four  positions  with  the  name,  address, 
and  other  data  concerning  each  per- 
son; and  dates,  numbers,  perforates 
and  stacks  the  finished  forms.  All  of 
these  things  are  done  in  one  continu- 
ous  operation. 

Another  is  a  flat-bed  machine  which 
produces  2000  letters  an  hour,  each 
dated,  individually  addressed  and 
signed,  and  each  an  attractive  dupli- 
cation  of   actual    typewriting. 

Yet  another  is  a  machine  which 
folds,  wraps,  seals,  addresses,  and 
sorts  more  than  8000  magazines  or 
newspapers  an  hour. 

Many  of  the  machines  are  equipped 
with  the  automatic  selector,  which  un- 
erringly selects  any  desired  group  of 
plates  for  printing  as  they  pass 
through  the  Addressograph. 

Joseph  Duncan  set  himself  the  task 
of  designing  a  machine  for  rapid, 
economical,  and  accurate  addressing 
of  envelopes.  He  accomplished  this 
and  much  more.  His  inventions  had 
an  important  influence  in  direct  mail 
advertising,   which   made   possible   the 


development  of  many  great  busi- 
nesses. In  innumerable  cases,  where 
information  must  be  typed  over  and 
over  again,  the  Addressograph  has  a 
natural  field. 

In  factories,  these  machines  pre- 
pare work  coupons  on  which  manu- 
facturing instructions  and  wage  rates 
are  typed.  Addressograph  payroll 
methods  are  in  use  everywhere.  In 
these,  and  in  many  other  uses,  the  ap- 
plications of  Joseph  Duncan's  ma- 
chines have  gone  far  beyond  what  he 
or  anyone  else  was  likely  to  foresee 
in  the  nineties,  when  his  answer  to 
his  friend's  challenge,  "Why  don't 
you  build  one  yourself?"  was  "I  cer- 
tainly could."  He  certainly  did. 

Scottish  industry  and  tenacity ;  a 
natural  aptitude  for  invention;  a  keen 
business  sense  and  alertness  to  chang- 
ing conditions;  ability  to  organize 
and  direct  the  work  of  associates  and 
subordinates;  perhaps  something  in- 
tangible in  the  atmosphere  of  our  na- 
tion ;  all  of  these  things  have  con- 
tributed to  the  successful,  productive 
life  of  an  inventor  and  business  man, 
who  in  his  own  success  has  brought 
success  to  many  other  businesses,  and 
relief  from  drudgery  to  multitudes  of 
workers. 


These   machines   produce   all   the   premium   notices   and   receipts   in  the  office  of  a   gr 
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THE  progress  of  the  world  in  in- 
dustry and  science  since  the  turn 
of  the  century,  together  with  the  char- 
acteristic American  apathy  to  per- 
sistent warnings  to  guard  against  the 
hazards  of  fire,  have  been  sufficient 
challenge  to  fire  department  officials 
and  equipment  manufacturers  to  keep 
abreast  of  our  high-geared  rapidly 
changing  conditions  and  to  formulate 
plans  to  combat  increasing  numbers 
and  types  of  fires  and  conflagrations. 
any  one  of  which,  if  it  goes  beyond 
control,  may  become  a  major  menace 
to  our  social  and  economic  well  being. 
Not  many  years  ago,  nearly  all 
buildings,  even  those  of  large  size, 
were  made  of  wood,  or  if  they  had 
masonry  walls,  wood  was  still  used 
for  the  floor  construction.  The  fire 
hazard  was  great  and  was  fully  rec- 
ognized  by  firemen,  who  were  ever 
fearful  of  the  recurrence  of  a  disaster 
like  the  great  Chicago  fire  of  1871, 
and  who  had  to  carry  on  their  work 
with  equipment  which  was  far  better 
than  the  old  bucket  brigade,  but  still 
greatly  inferior  to  what  wTe  have  now. 
Nevertheless,  as  we  reflect  on  the 
problems    and    review   the    records    of 


the  pioneer  firemen,  the  conclusion  is 
obvious  that  theirs  was  a  task  well 
and  courageously  done  and  that  their 
splendid  services  constitute  the  foun- 
dation upon  which  a  great  fire  depart- 
ment was  built. 

With  the  passing  of  horse  drawn 
equipment  went  most  of  the  drama  of 
a  fire  department  in  action.  Some  of 
us  remember  the  gallop  of  the  horses, 
the  skill  of  the  driver  through  traffic 
snarls,  the  officer  next  to  the  driver 
ready  to  apply  the  hand  emergency 
brake  to  check  the  speed,  the  smoke 
and  steam  pouring  from  the  boiler, 
and  the  sparks  flying  as  the  engineer 
worked  frantically  to  get  up  steam 
while  he  held  on  with  one  hand.  For 
us,  one  of  the  thrills  of  city  life  is 
gone  and  another  victory  ot  tin  me- 
chanical age  is  recorded. 

For  this  loss,  the  compensation  has 
been  more  than  sufficient ;  today  we 
have  acquired  the  speed  to  arrive  at 
the  scene  of  the  fire  during  those 
precious,  all-important  minutes  that 
represent  the  difference  between 
checking  a  fire  in  its  incipiency  and 
facing  a  blaze  of  large  proportions. 
Further,  business  methods  and  modern 


manufacturing  processes  have  enabled 
our  fire  departments  to  obtain  special- 
ized apparatus  and  equipment  and  to 
adopt  modern  tactics  to  combat  the 
numerous  chemical  and  manufacturing 
fires  that  were  not  prevalent  decades 
ago. 

The  Bureau  of  Fire  Control  and 
Extinguishment  is  of  course,  the  main 
arm  of  the  Chicago  Fire  Department, 
with  all  other  Bureaus  and  Divisions 
such  as  the  Bureau  of  Fire  Preven- 
tion, Bureau  of  Fire  Instruction.  Divi- 
sion of  Fire  Alarm  and  the  Repair 
Shop  functioning  cooperatively  to  ef- 
ficiently control  and  extinguish  the 
many  types  of  fires  encountered. 

At  this  juncture,  it  would  be  well 
to  describe  briefly  the  functions  of  the 
above-named  bureaus  and  their  meth- 
ods of  cooperation. 

The  Bureau  of  Fire  Prevention  in- 
spects buildings,  checks  violations  of 
fire  prevention  ordinances,  orders  cor- 
rections of  violations  and  forwards  to 
the  respective  fire  districts  the  in- 
formation necessary  to  prevent  or  to 
extinguish  fires  which  might  occur  as 
a  result  of  such  violations;  it  also  ed- 
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ucates    the    public    in    fire    prevention 
and  safety  methods. 

The  Bureau  of  Fire  Instruction  re- 
ceives and  trains  candidate  firemen  in 
the  standard  practices  and  procedures 
of  fire  extinguishment  and  conducts 
lectures,  demonstrations,  and  drills 
for  officers  and  members  of  the  Fire 
Department  on  important  subjects 
concerning  the  protection  of  life  and 
property.  During  the  current  year  the 
study  of  first  aid  and  life  saving  was 
added  to  the  curriculum  of  the  school. 
A  ten-week  course  was  given  by  the 
director  of  the  local  chapter  of  the 
American  Red  Cross  and  over  eight 
hundred   of   our   officers    and   members 


were  graduated  as  first-aid  instructors 
or  received  certificates  for  successfully 
completing  the  course.  While  this  in- 
struction period  was  in  progress,  we 
developed  arm  and  leg  splints  which 
have  since  been  approved  by  the  Am- 
erican Medical  Society.  These  splints 
are  carried  on  our  squad  cars  and  am- 
bulances as  standard  equipment. 

The  Fire  Alarm  Office  receives  and 
transmits  all  fire  and  emergency  calls 
and  dispatches  the  necessary  person- 
nel and  equipment  to  the  scenes  as  re- 
quired. A  day  spent  in  this  office 
would  be  particularly  instructive  to 
one  interested  in  Fire  Department  ac- 
tivities and  would  show  the  diversified 
services  which  the  Fire  Department  is 
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called  upon  to  render,  all  of  which 
must  be  anticipated  to  provide  the 
proper  equipment  and  its  tactical  ap- 
plication. Fundamentally,  the  fire 
alarm  system  provides  a  means  by 
which  a  citizen  who  has  knowledge  of 
a  fire  transmits  that  knowledge  to  the 
Fire  Alarm  Office,  which  in  turn  dis- 
patches to  the  scene  proper  personnel 
and  equipment  to  deal  with  the  situa- 
tion. If,  on  his  arrival  at  the  fire,  the 
officer  in  charge  decides  that  more 
help  is  needed,  the  alarm  system  pro- 
vides for  sending  additional  man- 
power and  equipment,  some  of  it 
highly  specialized,  in  response  to  each 
subsequent  signal.  Responses  to  ex- 
tra alarms  are  carefully  planned  to 
provide  almost  automatically  for  any 
emergency. 

To    carry    out   the    program    of    re- 


Above.     A  modern  sedan-type   pumper 


Left.      Old-style    steam-operated 
on  duty  at  Iroquois  theater  fire. 


sponse  to  alarms,  the  fire  stations,  as 
well  as  special  companies  and  units, 
are  strategically  situated  in  order  to 
provide  maximum  availability  of  ap- 
paratus, equipment,  tools,  implements, 
and  man  power. 

The  Repair  Shop  maintains  all  ap- 
paratus, tools,  implements,  and  equip- 
ment in  condition   for  immediate  use. 

All  the  above-named  bureaus  and 
divisions  of  the  Fire  Department  must 
keep  abreast  of  the  times,  and  by 
study  and  research  in  their  particular 


fields  are  ready  to  meet  constantly 
changing  manufacturing  and  chemical 
processes  which  add  to  the  list  of 
hazards  to  life  and  property. 

Most  people  are  more  or  less  fa- 
miliar with  what  may  be  called  or- 
dinary fire  department  apparatus  and 
equipment,  sucli  as  pumpers,  ladder 
trucks,  various  sizes  of  fire  hose, 
ropes,  ladders,  fire  axes,  and  portable 
hand  pumps.  When  a  fire  goes  beyond 
ordinary  size,  and  perhaps  threatens 
to    assume    conflagration    proportions, 


great  pumping  capacity  is  required  to 
furnish  many  streams  at  high  pres- 
sures and  of  large  caliber,  and  the 
effective  use  of  the  varied  equipment 
calls  for  close  study  of  the  tactical 
and  strategical  situation.  In  response 
to  the  special  alarms  sent  in  under 
these  conditions  come  the  modern 
large-capacity  pumping  units,  aerial 
ladders,  squad  apparatus,  fire  boats, 
water  towers,  lighting  equipment, 
various  other  special  equipment,  and, 
in    recent    practice,    two-way     radio 


equipment.  All  of  these  have  their 
own  special  and  important  functions. 
Contrary  to  common  belief  that  a 
fire  department's  greatest  effort  is  ex- 
pended during  the  progress  of  a  large 
fire  requiring  the  services  of  extra- 
alarm  companies,  too  frequently  our 
resources  are  sorely  taxed  while  fight- 
ing fires  of  chemical  origin,  oil  and 
electrical  fires,  and  underground  fires, 
especially  those  which  are  made  more 
intense  by  compressed  air  during  the 
construction  period  of  tunnels  and 
subwavs. 


Each  type  of  fire  enumerated  re- 
quires special  tactical  methods  as  well 
as  special  extinguishing  agencies  and 
special  safety  devices.  For  example, 
there  are  many  chemicals  which,  if 
ignited,  contaminate  the  immediate 
area  with  poisonous  or  disabling  gases 
necessitating  the  use  of  self-contained 
oxygen  gas  masks  of  sufficient  capa- 
city to  permit  the  wearer  to  reach  the 
seat  of  the  fire  and  extinguish  it. 
Many  of  these  chemical  fires  require 
an  extinguishing  agency  other  than 
water ;    for   certain    types   of   oil   fires 
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we  use  chemical  extinguishers  and 
more  recently  we  have  been  develop- 
ing a  special  fog  nozzle  which  has 
proven  definitely  satisfactory  and 
which  merits  more  research  and  prac- 
tical application  to  bring  it  to  a  higher 
peak  of  perfection. 

The  extinguishment  of  electrical 
fires  requires  a  basic  knowledge  of 
electricity  and  of  electrical  appliances, 
and  the  danger  attendant  on  exposed, 
hanging  or  submerged  wiring,  in  or- 
der to  prevent  injuries  and  even  fatal- 
ities. Fires  in  telephone  exchanges,  in 
electrical  sub-stations  furnishing  light 
and  power  to  entire  communities,  or 
to  industrial  power  plants  and  kindred 
occupancies,  while  infrequent,  require 
the  utmost  caution  because  of  the  ex- 
tra-hazardous conditions  and  because 
the  injudicious  use  of  water  or  chem- 
ical extinguishers  might  result  in  an 
excessive  loss  out  of  proportion  to  the 
actual  fire  damage. 

In  addition  to  proper  extinguishing 
devices  many  special  tools  and  imple- 
ments are  necessary  at  fires  so  that 
forcible  entrance  may  be  made  to  ad- 
vance to  the  seat  of  the  fire.  Special 
door  openers,  crowbars,  battering- 
rams,  acetylene  cutters,  hooks,  air 
compressors,  stone-jacks,  and  other 
equipment  come  into  use  in  accom- 
plishing this  end  and  also  play  a  very 
important  part  in  ventilating  premises 
heavily  charged  with  smoke,  hot  air. 
and  gases. 

Of  the  many  opportunities  pre- 
sented to  an  executive  branch  of  a 
municipality  to  be  of  service  to  the 
community,  none  is  more  productive 
of  good  will  and  more  generally  use- 
ful than  that  provided  by  a  trained, 
well-equipped  fire  department  speed- 
ily available  for  the  preservation  of 
life  and  limb.  Its  functions  are  not 
confined  to  fire  fighting,  but  may  be 
important  in  public  catastrophes, 
drownings,  street  accidents,  railroad 
wrecks,  or  the  capsizing  and  sinking 
of  water  craft. 

As  a  matter  of  classification  of 
emergencies,  which  because  of  their 
nature  do  not  require  equipment  used 
in  the  control  and  extinguishment  of 
fire,  but  rather  specialized  equipment 
and  especially  trained  personnel,  we 
list  the  following,  which  require  vary- 
ing tactical  procedures: 
Collisions : 

Two  or  more  automobiles. 

Automobiles    and    street   cars. 

Automobiles  or  street  cars  and  rail- 
way trains. 

Two  or  more  street  cars. 

Elevated  trains. 

Automobiles  or  street  cars  with  el- 
evated trains  running  on  the  sur- 
face. 

Railwav   trains. 
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Fireboat  on  duty  at 
the  worst  fire  of  re- 
cent   years     in     Chi- 


Derailment: 

Street  cars. 

Elevated  trains. 

Railway    trains. 
Collapse: 

Buildings. 

Gravity  tanks. 

Other      structures      located      above 
building  roofs. 
Water  Craft  Emergencies: 

Collisions   between   water  craft. 

Capsizing  or  sinking  of  boats. 

Collapse  of  piers,  water  front  foun- 
dations  or   wharves. 
Miscellaneous  Emergencies : 

Airplane   accidents. 

Accidents  with  high  voltage  electric 
wires. 

Release  of  persons  caught  in  eleva- 
tors or  between  elevators  and 
their  enclosing  shafts. 

(las-tilled  areas  or  rooms,  involving 
rescue  of  persons. 

Emergency  service  for  electrical 
and  ammonia  refrigeration  sys- 
tems. 

Burns,  cuts,  fractures,  shocks  or 
gas  cases  requiring  first  aid 
measures,  and  transportation  of 
accident  victims. 

Accidents  requiring  the  use  of  in- 
halators  or  the  prone-pressure 
method  of  artificial  respiration. 

Situations  requiring  light-wagon  for 
illumination   of  rescue   work. 
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Sewer  explosions  or  asphyxiation  by 
sewer  gas. 

Automobiles  submerged  with  or 
without  occupants. 

One  could  go  on  indefinitely  in  the 
classification  of  such  emergencies.  I 
am  firmly  convinced  that  as  scientific 
development  progresses,  we  shall  be 
constantly  confronted  by  new  emer- 
gencies engendered  by  its  complexity. 
Most  striking  as  an  illustration  is  the 
handling,  care  and  storage  of  recently 
developed  volatile  and  flammable  oils, 
and  of  hazardous  gases  and  chem- 
icals. We  are  constantly  meeting 
emergencies  that  require  the  skilled 
use  of  technical  data  and  of  scientific 
and  sensitive  equipment  and  appara- 
tus, such  as  self-contained  and  filter 
types  of  breathing  apparatus,  instru- 
ments that  detect  dangerous  gases 
and  deadly  chemicals,  all  unknown  to 
fire  departments  twenty-five  years  ago. 

It  may  be  asserted  as  an  established 
truth  that  an  accident  or  emergency 
may  be  the  occasion  for  a  fire  depart- 
ment, in  its  stride,  to  render  a  great 
public  service  and  to  rightfully  merit 
and  receive  the  approval  and  acclaim 
of  a  thankful  people,  but  by  the  same 
token  delays,  errors,  inefficiency  and 
ignorance  manifested  by  unskilled 
personnel  or  occasioned  by  the  use  of 
inadequate  or  obsolete  equipment  or 
apparatus  may,  perhaps    justly,  bring 


down  upon  our  heads  criticism  and 
censure.  Excuses  will  be  considered 
as  of  little  weight,  and  the  fact  that 
grave  emergencies  have  been  con- 
tended with  under  difficult  and  un- 
usual conditions  will  not  be  taken  as 
excuse  for  ineffective  performance. 

It  is  essential  that  probable  or  pos- 
sible emergencies  in  our  communities 
be  recognized,  that  the  personnel  of 
our  department  be  trained  to  cope 
with  these  situations,  and  that  the  spe- 
cial tools,  equipment  and  apparatus 
appropriate  for  this  service  be  pro- 
vided and  kept  in  proper  condition 
and  available   for  immediate  use. 

The  personnel  using  or  operating 
these  tools,  equipment,  and  apparatus 
should  be  thoroughly  familiar  with 
their  capabilities  and  limitations. 
They  should  know  not  only  what  to 
do  and  how  to  do  it,  but  also  what  not 
to  do.  The  latter  is  of  prime  impor- 
tance, especially  in  emergencies  in- 
volving flammable  and  explosive  gases 
or  deadly  chemicals. 

Earlier  in  this  discussion,  mention 
was  made  of  the  Repair  Shop,  as  con- 
stituting one  of  the  divisions  of  the 
Fire  Department.  Officially  known  as 
the  Mechanical  Division,  it  is  engaged 
constantly  in  the  production  of  new 
devices,  some  of  them  of  highly  spe- 
cial character,  and  in  research  tending 
toward  more  effective  use  of  existing 
equipment.  It  is  a  proving  ground, 
as  well  as  a  designing  and  manufac- 
turing unit.  In  all  of  its  functions, 
it  has  been  interesting  to  note  how 
frequently  a  suggestion,  a  hint,  some- 
times rather  a  vague  idea,  originating 
with  some  member  of  the  staff,  not 
necessarily  with  extended  experience, 
has  been  developed  by  the  technicians 
and  engineers  of  the  division  to  pro- 
vide important  new  or  improved 
weapons  for  fighting  fire  and  other 
emergencies. 

In  brief  summary,  the  Chicago  Fire 
Department  has  a  personnel  of  2833 
officers  and  men.  For  departmental 
supervisory  and  administrative  pur- 
poses the  city  is  divided  into  three 
bureaus  and  six  divisions,  and  these 
divisions  into  28  batallions.  Fire  sta- 
tions number  141,  and  provide  quar- 
ters for  1 8  t  companies,  including  two 
fire  boats.  The  annual  cost  of  opera- 
tion and  maintenance  approximates 
eight  million  dollars,  all  of  which  ac- 
crues from  general  taxation.  Our  de- 
partment averages  25,000  alarm  re- 
sponses annually,  and  our  paid  fire 
losses  have  an  abnormally  wide  range 
as  is  evidenced  by  the  fact  that  the 
1935  loss  was  $3,712,000  and  the 
1929  loss  was  in  excess  of  $16,000,- 
000.  The  area  of  the  city  is  212 
square  miles  and  the  most  recent  es- 
timate of  population  is  3,450,000. 
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By 

FRANKLIN  H.  FOWLER 


THIS  subject,  Character  in  Indus- 
try, has  as  its  basis  the  study  of  in- 
dividuals, and  I  hope  you  will  bear 
with  me  if  a  lot  of  the  things  I  say 
sound  to  you  like  the  most  banal  of 
platitudes,  because,  unfortunately, 
when  you  start  to  generalize  about  in- 
dividuals, you  have,  to  use  a  certain 
number  of  platitudes. 

To  handle  men  or  women,  the  first 
requisite  is  to  recognize  that  there  is 
no  such  thing  as  a  class  of  working 
people;  that  there  are  classifications 
and  types  of  work,  but  each  person 
doing  any  type  of  work  is  an  indivi- 
dual, and  despite  misanthropic  preach- 
ings to  the  contrary,  the  individual 
with  merit  is  sure  to  rise  in  the 
achievement  and  reward  scales.  I 
want  to  tell  you  that  that  is  the  most 
important  lesson  that  anyone  handling 
men  has  to  learn,  and  any  man  who 
hasn't  learned  it  ought  not  be  han- 
dling men.  The  successful  leader  of 
men  (and  he  will  not  be  successful 
unless  he  is  a  leader,  not  a  boss)  has 
to  study,  first  of  all,  each  individual 
whose  work  comes  under  his  super- 
vision. 

If  you  will  look  up  the  public  lead- 
ers in  science,  in  industry,  in  engi- 
neering, in  religion,  in  statesmanship. 
in  teaching,  in  commerce,  in  agricul- 
ture, and  in  law,  you  will  be  surprised 
to  note  that,  regardless  of  early  en- 
vironment, these  men  have  won  their 
places  through  merit.  As  there  are 
more  people  in  the  lower  economic 
levels  than  in  the  upper,  there  are  also 
more  leaders  who  came  up  from  these 
levels,  but  the  percentage  is  about  the 
same  as  the  general  relation  of  eco- 
nomic levels  to  each  other.  That  is 
just  as  true  today  as  it  ever  was  in 
the  days  of  our  forefathers,  and  prob- 
ably in  the  case  of  every  man  in  this 
room,  the  individual  at  the  head  of 
his  firm  started  at  the  bottom,  or  very 
close  to  the  bottom. 


Now.  every  one  of  those  men  has 
been  preeminently  a  student  of  indi- 
viduals, and  the  first  study  that  the 
man  undertook  was  of  himself,  and  he 
undertook  it  very  early  in  his  career. 
He  studied  his  own  lacks  and  his  own 
strengths,  and  he  tried  to  correct  his 
lacks  and  develop  his  strengths,  so 
that  it  became  almost  a  habit  with  him 
to  discern  the  lacks  and  strengths  of 
every  man  with  whom  he  came  in  con- 
tact. The  worst  trait  in  men  is  the 
alibi  habit,  and  the  quicker  each  man 
overcomes  this,  the  more  successful  is 
his  self-study. 

Probably  the  greatest  quarrels  that 
take  place  in  industrial  firms  are  be- 
tween two  men  of  different  depart- 
ments who  fight  over  the  manner  of 
handling  something  for  the  company's 
good.  That  is  nearly  always  true. 
They  get  vicious  over  it ;  they  become 
personal;  and  yet  both  of  them  are 
not  fighting  directly  for  their  own 
welfare,  but  for  the  welfare  of  the 
company.  There  is  lack  of  coopera- 
tion. The  test  of  how  far  a  man  can 
be  entrusted  to  the  supervision  of 
others  is  the  extent  to  which  he  is 
cooperating. 

I  want  to  emphasize  several  very 
broad  qualifications  that  every  execu- 
tive must  have — from  working  fore- 
man to  major  executive.  He  must 
have  strict  and  unquestionable  hon- 
esty; a  definite  understanding  of  the 
art  of  imparting  knowledge  to  others; 
a  knowledge  of  human  attributes; 
firmness  and  technical  ability. 

It  may  surprise  you  that  I  put  tech- 
nical ability  last.  So  much  has  been 
said  about  the  hard-boiled,  dishonest 
foreman,  superintendent,  or  other  ex- 
ecutive, that  I  wish  to  impress  upon 
you  that  honesty  in  the  executive  ca- 
pacity in  industry  is  so  common  that 
almost  never  is  a  dishonest  man  found 
in  these  capacities.  The  greatest 
proof    of    this    is    that    whenever    dis- 


honesty does  appear  it  is  headline 
NEWS  with  capital  letters.  These 
nun  not  only  do  not  steal  or  lie,  but 
they  have  intellectual  integrity.  They 
tell  facts;  they  don't  try  to  cover  up 
in  their  reports.  When  errors  have 
been  made,  they  go  to  their  immediate 
superiors  and  report  those  errors,  and 
do  so  quickly ;  they  don't  try  to  throw 
blame  on  others  as  they  recognize  that 
all  alibis  cause  losses  in  time,  as  event- 
ually somebody  has  to  search  out  and 
learn  the  facts. 

Many  of  the  finest  specialists  in 
their  particular  lines  will  never  be- 
come major  or  minor  executives.  This 
is  largely  because  they  have  never 
learned  to  impart  their  knowledge  and 
experience  to  others,  and  because  they 
are  seldom  willing  to  admit  that  they 
can  be  in  error. 

To  some  extent,  this  ability  to  im- 
part knowledge  to  others  is  born  in  a 
man,  but  it  can  be  trained  into  some 
men  provided  they  have  the  willing- 
ness to  learn.  I  think  that  all  of  you 
who  hope  to  be  executives  will  agree 
with  me  that  you  probably  have  to 
spend  an  average  of  from  one  to  two 
hours  every  day  of  your  lives  in  the 
study  of  subjects  outside  your  regular 
duties  in  an  effort  to  improve  your- 
selves in  those  subjects  in  which  you 
know  you  are  woefully  lacking.  Many 
examples  of  how  small  you  are  and 
how  little  you  know  come  to  your  at- 
tention every  day ;  and  you  know  that 
the  man  who  is  not  constantly  improv- 
ing himself  is  not  fitting  himself  for  a 
better  job. 

In  a  factory,  mechanics,  engineers, 
and  other  employees  are  constantly 
being  observed  by  their  supervisors  to 
see  whether  they  are  imparting  their 
experience  and  knowledge  to  others, 
whether  they  are  cooperating  with 
others,  and  also  whether  they  are  re- 
porting their  errors  quickly  instead  of 
trying  to  cover  them  up. 

When  you  hear  a  man  state  that 
he  works  hard,  earns  his  pay,  has 
been  with  the  company  for  a  long- 
time, but  that  men  who  never  could 
know  as  much  as  he  does  have  been 
advanced  over  him,  you  are  hearing 
the  lone  wolf  speak,  the  man  who 
won't  lift  a  hand  to  do  any  more  than 
just  what  he  thinks,  according  to  his 
standards,  he  is  being  paid  for,  to 
further  the  interests  of  either  a  fel- 
low employee  or  his  company.  He  is 
the  fellow  who  is  getting  by,  and  will 
never  be  considered,  regardless  of  his 
inherent  ability,  for  selection  as  a 
foreman  when  the  time  comes,  or,  if 
a  foreman,  to  a  better  position. 

When  you  hear  of  a  fellow  who  is 
proud  of  his  company,  his  department, 
his  associates  and  product,  that  fel- 
low   usually   will    go   up.      His   educa- 
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tion  and  willingness  to  sacrifice  leisure 
time  in  self-improvement  will  deter- 
mine how  far. 

We  have  had  to  make  a  great  many 
changes  from  time  to  time,  sometimes 
through  sickness  or  death  and  similar 
occurrences,  particularly  in  the  forma- 
tive stages  of  our  company  some  eight 
years  ago.  We  had  a  real  problem  in 
our  company ;  having  some  26  fore- 
men, we  decided  that  we  were  going 
to  have  very  definite  control  of  our 
overhead,  which  very  few  companies 
do  have.  Now  we  have  three  general 
foremen  and  a  superintendent  in  one 
factory;  a  superintendent  and  fore- 
man in  the  other  factory,  and  a  vice- 
president  in  charge  of  manufacturing, 
who  is  also  in  charge  of  the  engineer- 
ing department,  the  order  department, 
and  other  manufacturing  departments. 
In  making  our  choice  among  these  26 
foremen,  the  qualities  I  have  been  de- 
scribing here,  more  than  technical 
skill,  were  the  tilings  that  governed 
our  selection.  Some  of  the  men  who 
were  passed  over  have  greater  tech- 
nical skill  than  the  men  chosen  for 
the  jobs.  We  have  made  no  changes 
since  the  initial  change  was  made. 
These  men  have  very,  very  thoroughly 
justified  our  judgment. 

Now,  I  must  speak  a  word  on  hu- 
man attitudes,  which  is  one  of  the  at- 
tributes that  we  look  for  very  def- 
initely. A  good  executive  realizes  that 
every  good  man  is  working  for  the 
following    reasons: 

1.  To  provide  food  and  shelter  for 
himself  and  family. 

2.  To  provide  education  fur  his 
children  and  more  education  for 
his  wife  and  himself. 

3.  If  not  yet  married,  to  make 
enough  to  get  married  on. 

4.  To  provide  for  the  rainy  day. 

5.  To  provide  for  luxuries  and 
amusements. 

The  foreman  must  know  which  of 
these  basic  motives  predominate  in 
each  of  the  men  coming  under  his  su- 
pervision. He  knows  that  Number  f, 
(to  provide  food  and  shelter  for  him- 
self and  family),  is  common  to  all,  or 
was  prior  to  the  present  era.  Now. 
unfortunately,  many  believe  tile  good, 
old.  long-bearded  uncle  will  provide. 
Therefore,  the  foreman  concentrates 
on  studying  Numbers  2,  3,  4  and  5, 
that  is,  the  desire  to  provide  educa- 
tion for  the  workman's  children,  him- 
self and  wife;  desire  to  get  married; 
providing  for  a  rainy  day;  and  provid- 
ing for  luxuries  and  amusements. 

Where  the  foreman  finds  2,  3,  and 
I  in  predominance  in  a  workman,  that 
is,  providing  education  for  children, 
self  and  wife,  or  future  wife,  and  pro- 
viding for  a  rainy  day,  there  is  a  good 
man,    and    if    his    technical    ability    is 


basically  sound,  that  man  is  valuable. 

Recognizing  these  common  basic 
traits,  the  foreman  sets  about  to  really 
understand  his  men.  He  usually  finds 
that  his  best  men  are  married  men, 
and  happily  married  men.  They  are 
unselfish  in  their  devotion  to  their 
families  and  are  well  cared  for  by 
their  wives.  The  man  with  a  nagging 
or  extravagant  wife  seldom  is  a  good 
man  in  the  shop.  Also,  the  man  who 
spends  his  earnings  foolishly  and  is 
not  saving  will  seldom  be  a  satisfac- 
tory employee. 

The  foreman  must  learn  all  of  this 
about  each  man  he  supervises,  and, 
incidentally,  the  man  that  the  fore- 
man reports  to  should  know  all  about 
the  foreman,  too. 

Henry  Ford  was  criticised  very 
strongly  at  one  time.  I  remember  it 
very  well.  We  were  all  paying  the 
best  toolmakers  $2.50  a  day  for  a  ten- 
hour  day,  and  the  best  ordinary  ma- 
chine operators  received  between 
eighteen  and  twenty-one  cents  an 
hour;  ordinary  drill  press  hands  got 
around  seventeen  cents  an  hour,  and 
truckers,  sweepers,  etc.,  got  thirteen 
and  fourteen  cents  an  hour.  At  that 
time.  1914,  Mr.  Ford  sent  a  news  re- 
lease to  all  the  newspapers  saying  that 
he  was  going  to  pay  a  minimum  wage 
of  $5.00  a  day.  The  factory  in  which 
I  was  foreman  at  that  time  employed 
about  500  men,  and  the  morning  fol- 
lowing that  announcement,  16  re- 
ported for  duty.  Even  most  of  the 
foremen  had  gone.  Of  course,  Ford 
couldn't  hire  all  the  people  who  went 
to  Detroit,  because  every  train  that 
came  to  Detroit  was  filled.  But  he 
did  cause  the  wages  paid  in  the  United 
States  to  be  raised  over  night,  and 
when  you  hear  Henry  Ford  damned 
by  the  man  who  tries  to  do  business 
on  his  own  terms  with  Henry  Ford 
and  Henry  Ford  won't  do  it  that  way, 
and  by  the  politicians  who  have  never 
been  able  to  get  one  bit  of  graft  out 
of  Ford,  just  remember  that  all  of  the 
isms  and  all  of  the  theorists  and  all 
of  the  legislators  have  never  done  as 
much  for  the  working  man  as  Henry 
Ford. 

He  did  make  one  mistake.  He  tried 
to  get  too  far  into  the  personal  history 
of  his  employees.  He  demanded  to 
know  what  a  man  was  doing  with  his 
earnings,  and  he  made  a  whole  lot  of 
men  very  angry,  and  some  of  these 
men  came  back  to  work  for  me  for 
that  reason,  but  by  that  time  we  had 
raised  our  wages  to  make  this  possible. 

Another  thing  that  is  very  important 
to  know  is  the  racial  characteristics 
and  background  of  each  man.  Here 
in  Chicago  is  probably  the  greatest 
melting  pot  that  exists  in  the  United 
States.     We    have    Swedes,    Germans, 


Poles  and  Chechoslovakians.  I  would 
say  that  those  are  our  greatest  source 
of  factory  labor.  Then  we  have  Ital- 
ians, the  Negro  and  the  American 
whose  progenitors  have  been  in  this 
country  for  five  or  six  generations,  and 
they  appear  in  the  factory  in  just 
about  that  order. 

Now  if  you  are  going  to  understand 
some  of  the  isms  that  are  in  a  man's 
system,  you  should  know  something 
about  the  history  of  his  country.  Let 
us  take  Poland.  Poland  is  a  nation 
that  since  the  thirteenth  century  has 
been  under  tyrannical  rule,  probably 
under  more  severe  tyranny  than  has 
been  suffered  by  any  other  people  in 
the  world  except  the  Jews.  Now  the 
average  first-generation  Pole  doesn't 
believe  much  in  anything.  He  always 
wonders    what   the    catch    is. 

Your  Chechoslovakian  is  of  three 
general  types.  You  have  the  Slovakian, 
the  Moravian  and  the  Bohemian.  The 
Bohemian  has  a  great  many  of  the 
characteristics  of  the  German.  He 
is  exact;  he  has  a  great  love  of  ex- 
actness, a  love  of  quality.  In  addi- 
tion to  that,  he  is  probably  on  a  par 
with  the  Bavarian  in  Germany  in  his 
great  love   of   music   and   beauty. 

The  Moravian  is  halfway  between 
the  Slovakian  and  the  Bohemian;  and 
the  Slovakian  has  almost  the  same 
general  characteristics  as  the  Pole. 
Generally.  he  has  always  been 
wretchedly   poor. 

I  am  just  mentioning  these  little 
examples  to  give  you  a  general  back- 
ground. Every  worthwhile  leader 
(not  the  exploiter)  wants  to  help  the 
immigrant  (those  born  abroad)  be- 
come an  owner  of  Democracy,  as  so 
aptly  put  recently,  and  not  a  boarder 
on  Democracy. 

If  a  man  has  a  background  such 
as  mentioned  above,  the  lives  of  his 
children,  the  first  generation  in  this 
country,  are  going  to  be  colored  by 
that  background.  The  second  or  third 
generation  will  lose  these  character- 
istics entirely.  But  you  have  these 
conditions  to  think  about  all  the  time, 
and  you  must  be  sympathetic  with 
your  men.  For  these  reasons  I  be- 
lieve that  every  man  in  an  executive 
capacity  should  know  a  lot  about  the 
folklore  and  history  of  every  race 
that  he   is  supervising. 

The  real  test  of  an  executive  is — 
can  lie  be  fair?  A  lot  of  people 
handling  labor  have  an  idea  that  be- 
ing fair  is  leaning  over  backwards 
a  little  bit  towards  a  man.  That 
isn't  being  fair,  even  though  it  is 
good  politics  for  the  politician.  It 
certainly  isn't  being  fair  to  his  fel- 
low employees,  and  it  isn't  being  fair 
to  the  owners  of  the  company.  They 
(Turn  to   page  40) 
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INVESTMENT 

IN 

COOPERATIVE 

EDUCATION 


By 

A.  WALCHER 


AS  our  industrial  organizations 
become  more  complex  because  of 
the  increased  size  of  manufacturing 
establishments,  as  their  scope  is  ma- 
terially broadened  because  of  the 
many  additional  functions  of  indus- 
trial management,  and  as  the  opera- 
tion of  the  plants  becomes  more  tech- 
nical because  of  the  more  involved 
manufacturing  processes  and  more  in- 
tricate mechanical  units,  it  naturally 
follows  that  industry  must  depend 
more  and  more  upon  men  thoroughly 
trained  in  the  basic  fields  of  knowl- 
edge and  equipped  with  the  mental 
ability  to  comprehend  and  cope  with 
these  larger  problems  of  management. 
Hence  the  increasing  demand  for  col- 
lege graduates  for  supervisory,  tech- 
nical, and  executive  positions  in  in- 
dustry. However,  college  training  in 
itself  is  not  always  the  answer  and 
does  not  always  result  in  meeting  the 
requirements  of  industry. 

For  many  years  there  has  been  the 
conception  among  industrialists  that 
this  college  training,  particularly  in 
engineering  and  other  technical  fields, 
would  be  made  more  valuable  and  be- 
come more  readily  effective  in  indus- 
try, if  it  were  more  definitely  coor- 
dinated with  and  related  to  the  actual 
problems  and  production  practices  of 


industry.  While  these  industrial  meth- 
ods can  be  somewhat  simulated  in  col- 
leges, through  the  establishment  of 
actual  production  units,  this  is  rather 
impractical  and  becomes  a  very  costly 
undertaking  if  the  equipment  and 
methods  are  to  be  kept  up  to  date, 
particularly  in  a  period  of  such  rapid 
technological  changes  as  are  taking 
place  today. 

To  men  in  industry  the  solution  of 
this  problem  seems  to  lie  in  the  direc- 
tion of  taking  the  college  man  into 
the  shop  for  this  practical  side  of  edu- 
cation, rather  than  taking  the  shop  to 
the  college.  This  same  line  of  think- 
ing seems  also  to  be  in  the  minds  of 
educators,  as  evidenced  by  the  grow- 
ing tendency  toward  cooperative 
training. 

A  plan  of  cooperative  training,  de- 
signed to  give  the  student  alternately 
several  months  in  college  followed  by 
several  months  in  the  shop,  doing  ac- 
tual work  on  the  product  or  on  the 
engineering  and  designing  problems 
connected  with  the  product,  seems 
definitely  to  meet  the  requirements  of 
industry  in  producing  both  a  well- 
trained  and  an  industrially  minded 
personnel. 

Such  training  serves  a  dual  pur- 
pose, benefiting  not  only   the   student 


but  at  the  same  time  being  of  great 
help  to  industry. 

The  student  has  the  advantage,  not 
only  of  obtaining  a  better  perspective 
of  his  training  and  of  industry,  thus 
enabling  him  to  coordinate  his  think- 
ing while  pursuing  his  studies,  but 
also  has  the  advantage  of  having  an 
opportunity  to  apply  the  principles 
and  theories  to  the  practical  problems 
in  industry  during  his  training  period. 
His  college  work  is  made  more  prac- 
tical by  his  contact  with  actual  pro- 
duction problems,  and  his  shop  work 
is  made  more  intelligent  by  the  ap- 
plication of  his  college  training,  both 
working  together  concurrently  rather 
than  independently  and  separated  as 
to  time.  While  he  is  attending  college 
he  is  also  gradually  becoming  ac- 
quainted with  the  organization,  meth- 
ods, and  practices  actually  used  in 
operating  a  business  establishment, 
and  is  becoming  adjusted  to  an  in- 
dustrial environment,  all  of  which 
tends   to   make   him  more   practical. 

From  industry's  standpoint  there  is 
of  course  the  investment  of  time, 
money,  and  effort  in  these  students  in 
properly  supervising  their  shop  train- 
ing, providing  for  actual  experience 
in  the  various  processes,  facilities,  and 
functions     of     that     enterprise,     and 
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scheduling  their  progress  through  the 
shop  in  such  a  way  that  the  experi- 
ence gained  will  be  of  the  utmost  edu- 
cational value  and  not  represent 
merely  a  job  to  provide  the  necessary 
funds  for  an  education.  All  this  is 
however  an  investment  that  will  yield 
a  return  to  industry  in  the  form  of  a 
better  trained  personnel.  Whatever 
represents  an  advantage  to  the  stu- 
dent in  bettering  his  education,  nat- 
urally represents  also  an  advantage  to 
the  organization  that  will  eventually 
make  use  of  the  student. 

Speaking  now  from  actual  experi- 
ence with  the  Armour  cooperative 
training  plan,  our  observations  are  of 
necessity  limited  to  the  period  during 
which  the  training  has  been  given. 
The  plan  has  been  in  effect  only  three 
and  one-half  years  and  none  of  the 
students  have  graduated  and  reached 
the  stage  of  assimilation  into  the  su- 
pervisory organization,  which  of 
course  is  the  crux  of  the  matter.  Not- 
withstanding this  limited  experience, 
we  have  come  far  enough  to  feel  con- 
fident that  some  very  tine  additions 
to  the  supervisory  and  management 
personnel  will  be  the  result  of  this 
type  of   training. 

The  selection  of  the  students  was 
very  carefully  made  but,  as  with  al- 
most any  plan,  their  have  been  some 
casualties — students  who  have  left  the 
course  cither  because  of  their  inability 
to  handle  the  scholastic  work,  or  be- 
cause the  production  work  in  the  shop 
became  too  heavy,  but  these  have 
been   relatively    few. 

For  the  shop  work  a  definite  sched- 
ule has  been  worked  out  giving  the 
(Turn  to  page  42) 
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PROGRESS   OF   A    PIONEER 
THE  TRACK-TYPE  TRACTOR 


By 
B.  C.  HEACOCK 


A  fleet  of   catei 
project  in   Oreq 


fiye-foot    cut    on     a     United     States     highway 


IT  was  in  1004.  that  the  Society  of 
Automotive  Engineers  was  organ- 
ized; that  the  first  Vanderbilt  Cup 
Race  was  held;  that  the  first  Max- 
well, Reo,  Stoddard-Dayton,  and 
Studebaker  automobiles  appeared  on 
the  market;  that  Prest-O-Lite  head- 
lights were  first  offered.  And  in  that 
year  the  track-type  tractor  was  first 
produced. 


The  new  machine  traveled  across 
the  softest  footing  without  miring — 
making  it  possible  and  practicable  to 
cultivate  economically  some  of  the 
most  fertile  farm  land  on  the  face  of 
this  earth.  Today  an  enormous  part 
of  the  earth's  acreage  is  in  cultivation 
only  because  of  track-type  tractors. 
Fine  homes  are  on  this  otherwise  non- 
productive land;  the  retired,  the  work- 


ing, and  the  growing  generation  of 
people  live  on  it,  and  from  this  sal- 
vaged land  move  foods  and  fabrics  to 
the  empty  stomachs  and  bare  backs 
of  hundreds  of  thousands  of  people. 
Construction  was  commenced  on 
the  Los  Angeles  Aqueduct  shortly  af- 
ter the  first  of  these  machines  proved 
its  worth.  The  contractors  had 
started    to    use    mules    to    haul    equip- 
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Left.  Caterpillar  diesel  equipment  with  Le 
Tourneau  bulldozers  pushing  sand,  rock  and 
gravel  to  bottom  of  pit,  where  conveyor  belts 
take   it   to   crusher  and   grader. 
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Right.      Top.      A 
pillar    tractor. 


odel    gasoline    cate 


Right.      Middle.      A  tractor   pulling 
It  covers  twenty-two  acres  per  hour. 
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Right.      Bottom.      Tractors   rebuild 
aligning    state 
rocky,  with  steep 
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verside  county,  Cali- 
roject  has  ten  caterpillar  die- 
Tourneau  scrapers,  bulldozers, 
mpers. 


ment  and  supplies  across  the  Mohave 
desert  to  Owens  Lake,  but  the  faith- 
ful mules  could  haul  little  pay  load 
after  enough  food  and  water  had 
been  placed  aboard  the  freight  wagons 
to  maintain  the  animals  on  the  torrid 
trip  across  the  desert.  So  the  build- 
ers turned  to  the  new  tractor  that  was 
now  being  offered  with  a  gasoline  en- 
gine instead  of  the  original  steam 
power  plant.  Good  water  in  abund- 
ance was  made  available  to  a  large 
and  rapidly  growing  population  at  an 
earlier   date. 

Word  of  the  new  machine  slowly 
spread  to  other  fields.  It  was  a  great 
boon  in  the  rice  fields  where  the  wa- 
ter buffalo  and  the  coolie  had  been 
the  only  sources  of  power  since  the 
dawn  of  history.  Here  was  a  machine 
that  could  pull  giant  tools  through 
the  mud — that  could  plow  and  plant 
and  harvest  under  the  most  adverse 
conditions — because  it  put  less  weight 
on  the  ground  per  square  inch  than 
a    man    does   with    his    foot. 

The   first   practical   track-type  trac- 
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tor  was  built  by  Benjamin  Holt  and 
proved  its  worth  in  a  trial  run  on 
the  soft  delta  soil  of  Roberts  Island, 
California,  early  in  1905.  This  ma- 
chine, steam -powered,  was  a  cumber- 
some affair  but  in  principle  and  per- 
formance it  was  the  long-awaited 
answer  to  a  traction  problem  that  its 
huge  round-wheeled  predecessors  had 
failed  to  solve. 

Only  a  year  later  the  gasoline- 
powered  track-type  tractor  was  in- 
troduced, and  this  development  was 
only,  the  first  of  a  series  of  refine- 
ments and  improvements  that  has 
marked  the  progress  of  the  industry 
since   its   humble   beginnings. 

The  third  major  power  step  came 
in  the  fall  of  1931  when  Caterpillar 
Tractor  Co.,  successor  to  The  Holt 
Manufacturing  Company  and  the  C. 
L.  Best  Tractor  Co.,  pioneer  makers 
of  track-type  tractors  and  harvesting 
machinery,  produced  the  first  diesel 
track-type  tractor.  The  amazing  fuel 
economy  and  lugging  power  of  this 
modern    prime   mover   has   resulted   in 


a  decided  preference  for  it.  accord- 
ing to  universal  reports  from  the  in- 
dustry. 

But  to  go  back  to  the  beginning — 
one  of  the  first  agricultural  tractors 
went  to  the  rice  fields  of  Louisiana 
— others  went  to  rice  ranches  in  Cali- 
fornia and  these  track- type  machines 
have  worked  such  miracles  in  the  rice 
fields  that  this  great  staple  crop  can 
be,  and  is  being,  produced  in  Amer- 
ican fields,  under  American  standards 
of  wages  and  living  conditions,  is  be- 
ing shipped  across  the  Pacific  Ocean 
and  is  being  sold  in  China  and  Japan 
in  direct  competition  with  rice  that 
has  been  produced  in  those  countries 
by  coolie  labor  that  receives  only  a 
few  cents  a  dav. 

In  no  field'  has  the  influence  of 
these  machines  been  more  profound 
than  in  that  of  road  building.  They 
could  carve  new  roads  through 
swamps,  across  deserts,  over  moun- 
tains and  boundless  stretches  of  prai- 
rie. They  could  work  in  wet  ditches 
or  on  newly  made  fill.  They  could 
climb  steep  grades  and  cling  to 
treacherous  hillsides.  They  could  go 
and  pull  big  loads  wherever  roads 
were  to  be  built.  The  track-type  trac- 
tor not  only  successfully  accom- 
plished construction  feats  that  had 
never  been  tried  before,  but  it  pow- 
ered the  hitherto  costly  job  of  road- 
building  at   great   savings. 

What  contributions  have  g  o  o  d 
roads  made  to  economic  and  social 
progress?  Answers  to  this  question 
stagger  one's  intellect.  For  instance, 
where  would  the  great  automotive  in- 
dustry have  been  without  them  ?  This 
may  be  a  case  of  asking  which  came 
(Turn    to    page    43) 


THE  AVIATION  INDUSTRY 

A  FIELD  FOR  ENGINEERS 

A  FACTOR  IN  NATIONAL 
DEFENSE 


AC  O  M  M  U  N  I  CAT  I O  N*  from 
Lieutenant  Colonel  Joseph  H. 
Davidson,  Air  Officer  of  the  Sixth 
Corps  Area,  points  out  that  the  en- 
gineering student  who  hopes  to  find 
his  future  occupation  in  the  rapidly 
growing  aviation  industry  may  do 
well  to  plan  a  program  which  will  in- 
clude successively  service  in  the  fly- 
ing cadets,  a  reserve  commission,  ac- 
tive duty  with  the  Air  Corps,  a 
regular  army  commission,  study  at 
the  Air  Corps  Engineering  School. 
and  assignment  to  the  Material  Divi- 
sion. 

Application  for  appointment  as  a 
flying  cadet  should  be  made  by  writ- 
ing to  the  Commanding  General, 
Headquarters  Sixth  Corps  Area, 
United  States  Post  Office  Building, 
Chicago.  Engineering  graduates,  or 
engineering  students  who  have  fin- 
ished at  least  two  years  of  their  col- 
lege courses,  are  exempt  from  acad- 
emic examination ;  they  must  be  in 
good  health,  and  the  physical  exam- 
ination is  especially  rigorous  in  its  in- 
vestigation of  eyes  and  of  nervous 
system. 

A  new  class  of  flying  cadets  is  or- 
ganized every  six  weeks.  A  cadet  re- 
ceives nine  months  of  flying  training 
at  selected  civilian   fields,  or  at   Ran- 


dolph or  Kelly  Field.  Completion  of 
the  course  brings  the  student  his 
wings,  a  commission  in  the  Air  Re- 
serve, and  extended  active  duty  with 
a  tactical  unit,  with  the  opportunity 
to  obtain  a  commission  in  the  regular 
army.  After  further  training  with  the 
tactical  unit,  the  young  officer  may  ap- 
ply for  detail  as  a  student  in  the  En- 
gineering  School. 

Flying  cadets  are  paid  $75  a  month, 
plus  ration  allowances  and  clothing. 
As  a  second  lieutenant,  the  flyer  is 
paid  $205.50  a  month,  and  a  $40 
quarters  allowance  if  the  government 
is  unable  to  furnish  quarters.  As  a 
first  lieutenant  the  flying  officer  re- 
ceives $298.50  a  month,  with  a  quar- 
ters  allowance  of  $60. 

Upon  completing  his  three-year 
tour  of  active  duty,  the  officer  re- 
ceives a  bonus  of  $500  if  he  returns 
to  civil  life. 

Located  at  Wright  Field,  near 
Dayton,  Ohio  (the  home  of  the 
Wright  brothers)  are  the  laboratories 
of  the  Air  Corps  Materiel  Division, 
representing  an  investment  of  $10- 
000,000  in  the  world's  most  modern 
aeronautical  engineering  equipment. 
The  current  plans  for  large  expan- 
sion of  the  Air  Force  will  create  a 
need    for    additional    engineer    officers 


who  will  rind  place  at  Wright  Field, 
together  with  some  of  the  country's 
foremost  civilian  aeronautical  engin- 
eers, on  the  staff  of  the  laboratories. 
Wright  Field,  dedicated  in  1927,  com- 
prises 716  acres  and  is  occupied  by 
the  laboratories  and  by  a  520-acre 
field  for  actual  flight  testing.  The 
adjoining  Patterson  Field,  occupying 
■'J, 800  acres  is  assigned  to  the  use  of 
the  Fairfield  Air  Depot. 

The  Materiel  Division  also  has  su- 
pervision over  three  other  depots  in 
the  United  States,  at  San  Antonio, 
Texas;  Middletown,  Pennsylvania; 
and  Sacramento,  California ;  a  n  d 
three  more,  one  each  in  Panama,  Ha- 
waii and  the  Philippine  Islands.  Un- 
der the  direction  of  Brigadier  Gen- 
eral George  H.  Brett,  Assistant  Chief 
of  the  Air  Corps,  the  Materiel  Divi- 
sion is  charged  with  having  in  read- 
iness for  immediate  production  and 
service  the  most  advanced  types  of 
aircraft,  engines,  armament,  and  other 
equipment,  procuring  this  equipment 
in  necessary  amount  to  issue  to  the 
tactical  services  of  the  Air  Corps,  and 
maintaining  it  throughout  its  service 
life. 

The  Materiel  Division  also  super- 
vises three  procurement  districts  and 
six  industrial  planning  districts,  to 
which  the  Air  Corps  looks  for  mass 
production  of  fighting  aircraft  in  the 
event   of  an   emergency. 

History  of  the  Materiel  Division 
dates  back  to  the  establishment,  in 
1917,  under  the  Signal  Corps,  of  a 
laboratory  for  aeronautical  experi- 
ment, testing,  and  research  in  order 
to  provide  adequate  aviation  equip- 
ment for  war  purposes.  The  labo- 
ratory was  at  McCook  field  near  Day- 
ton. 

By  1919  McCook  Field  had  254 
acres,  with  a  wind  tunnel  and  sixty- 
nine  buildings,  including  hangars, 
shops,  laboratories,  offices  and  a  hos- 
pital. In  1926  the  Air  Service  became 
the  Air  Corps  and  the  engineering 
division  became  the  Materiel  Divi- 
sion. McCook  Field  proving  too 
small,  the  laboratories  were  moved  to 
the  present  location,  Wright  Field,  in 
1 927. 

During  the  twenty  odd  years  of  its 
existence,  the  Materiel  Division  has 
figured  directly  or  indirectly  in  vir- 
tually all  aircraft  developments,  com- 
mercial as  well  as  military.  In  many 
instances,  its  contributions  have  been 
of  major  importance,  definitely  in- 
fluencing aircraft  operation  or  per- 
formance. 

The      present      high-powered      air- 
cooled   engine    is    the    direct   result   of 
intensive     study     in     the     cooling     of 
(Turn   to   page  44) 
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I  WAS 
THINKING 

By 
JAMES  C.  PEEBLES 


THEY  were  long,  long  thoughts  that 
I  was  thinking  the  other  day ; 
thoughts  that  went  back  to  a  sunny 
Saturday  afternoon  in  the  first  sum- 
mer of  the  century.  Fresh  from  the 
rippling  plains  of  Iowa  where  the 
fields  were  fair  with  waving  wheat, 
and  gallant  with  regiments  of  tas- 
seled  corn,  I  had  come  to  the  big 
city  to  study  engineering.  At  the  mo- 
ment I  was  walking  east  on  33rd 
Street,  approaching  State  Street. 
With  the  grind  and  groan  of  steel  on 
steel  a  cable  car  jerked  to  a  stop,  and 
then  with  a  succession  of  more  violent 
jerks,  was  on  its  way  again.  Deter- 
mined to  discover  what  made  it  go  I 
examined  the  track,  while  a  newsy 
on  the  corner,  pert  with  the  wisdom 
of  the  city  streets,  yelled,  "Drop  a 
nickel  in  the  slot  and  see  the  cable 
run." 

But  my  chief  interest  that  day  was 
Michigan  Avenue,  which,  I  had  been 
told,  was  the  show  street  of  the  city. 
The  boulevard  was  crowded  that  af- 
ternoon, chiefly  with  elaborate  private 
carriages  drawn  by  snappy  teams 
which,  thanks  to  my  country  train- 
ing, I  could  appreciate  thoroughly. 
Hut  the  two  stiff-backed  men  on  the 
box,  wearing  their  importance  like  a 
garment,  seemed  to  me  just  a  trifle 
silly.  Almost  all  the  traffic  was  go- 
ing south  and  it  seemed  that  some  im- 
portant event  must  be  taking  place. 

Suddenly  from  the  north  came  the 
sound  of  clanging  hoof  and  born,  and 
soon  a  brilliantly  decorated  tally-ho 
appeared,  drawn  by  four  beautiful 
bays  and  crowded  with  men  and 
women.  Across  the  side  of  the  ve- 
hicle appeared  a  huge  banner  with 
the  words  "American  Derby,  Wash 
ington  Park."  Time  for  inspection  of 
this  race-going  crowd  was  brief,  but 
I  saw  floor-length  skirts,  hour-glass 
figures,  wide  sailor  hats,  flowing 
veils,  parasols;  shoes  with  pointed 
toes  of  incredible  length,  tight  fitting 
trousers,  three-inch  collars,  derby 
hats.  The  "mauve  decade"  had 
passed  into  history  just  a  few  months 
before,  the  pink  decade  that  had  tried 
so  hard  to  be  purple.  13ut  this  was  a 
purple  moment,  when  Chicago  society 
folks  went  to  the  derby.  A  day  to  be 
recorded  in  rubrics  in  the  personal 
history   of   the   youngster   from    Iowa. 
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Soon  the  race  crowd  thinned  out, 
and  I  began  to  observe  the  street 
more  closely.  Standing  at  the  corner 
of  33rd  Street,  I  saw  a  massive 
brown-stone  house  to  the  north,  a  dis- 
tinguished gray-stone  to-  the  south. 
Later  I  learned  that  these  were  the 
homes  of  two  prominent  industrialists 
of  early  Chicago,  a  well-known  meat 
packer  and  a  prominent  brewer.  As 
they  stood  there,  massive  and  impos- 
ing, they  seemed  somehow  to  typify 
the  /  will  spirit  that  had  built  Chi- 
cago. For  the  avenue  they  were  a 
brown-stone  and  a  gray-stone,  for 
those  who  rode  by  in  carriages  they 
meant  meat  packing  and  brewing,  for 
the  man  who  walked  they  were  simply 
a  ham  sandwich  and  a  stein. 

Many  times  in  the  months  that  fol- 
lowed I  observed  those  two  homes.  In 
the  gray-stone  life  seemed  to  move 
quietly,  endowed  with  sufficient  leis- 
ure to  make  for  gracious  living.  But 
in  the  brown-stone  life  was  more  ac- 
tive and  gay.  Many  a  brilliant  party 
was  held  there  and  often  during  a 
stroll  along  the  boulevard  I  have 
heard  the  strains  of  the  "Blue  Dan- 
ube" or  the  "Merry  Widow"  coming 
from  the  third-floor  ball-room.  Those 
were  horse-and-buggy  days,  content 
to  move  at  a  leisurely  pace,  and  af- 
fording time  for  the  practice  of  the 
fine  art  of  living. 

In  the  meantime  subtle  changes 
were  taking  place  along  the  avenue. 
For  some  time  strange  contraptions 
had  been  appearing  on  the  street,  ve- 
hicles that  looked  like  a  carriage  but 
ran  without  horses,  sometimes.  They 
were  evil-smelling  machines  too,  so 
much  so  that  residents  and  pedestrians 
alike  were  often  disturbed  by  a  cer- 
tain nostalgia  for  the  faintly  barn- 
yard essence  that,  despite  the  efforts 
of  white-wings  and  sparrows,  distin- 
guished the  avenue  of  an  earlier  day. 
Also,  these  new  devices  seemed  to 
suffer  from  all  the  ills  that  untried 
machinery  is  heir  to,  plus  chronic  foot 
trouble.  To  keep  their  internal  or- 
gans in  working  order  required  the 
combined  efforts  of  chemist,  engineer, 
and  prestidigitator.  But  no  art,  either 
black  or  white,  could  keep  the  tires 
inflated.  One  day  one  of  these  self- 
movers,  so  called,  while  crossing 
State  Street  slowly  settled  down  on 
the  ear  tracks  with  a  long-drawn  sigh 
of  exhaustion,  all  four  tires  as  flat  as 
the  car  wheels  that  had  ground  the 
rails   to   a    ragged   edge. 

Back  on  the  boulevard  things  were 
going  badly  with  the  brown-stone  and 
tile  gray-stone.  Life  in  the  latter 
withdrew  more  and  more  from  its  sur- 
roundings, content  to  be  limited  by  its 
own  substantial  walls.  Finally  came 
the  well-remembered  day  when  I  dis- 


covered that  the  brown-stone  was 
empty.  Its  windows,  like  vacant  and 
unseeing  eyes,  stared  out  at  the  street, 
as  it  brooded  over  the  murky  march 
of  milling  motors. 

After  a  period  of  idleness  the 
brownstone  became  once  more  a  scene 
of  activity.  A  hospital  staff  moved 
in  and  was  soon  doing  a  thriving 
business.  But  its  patients  were  the 
cars  in  the  street  and  it  was  known 
as  a  motor  club.  Its  business  was  to 
render  mechanical  aid  to  the  cars  and 
legal  services  to  the  owners.  With 
cars  that  were  still  far  from  perfect 
and  drivers  with  little  or  no  expe- 
rience, there  was  ample  need  for  both. 

Soon  my  favorite  corner  received 
another  blow,  when  wreckers  appeared 
at  the  gray-stone  and  began  to  take 
it  down,  stone  by  stone.  In  a  short 
time  only  a  patch  of  rubble  was  left 
to  mark  the  spot  where  one  of  the 
finest  residences  on  the  avenue  had 
stood.  Already  the  horse  had  disap- 
peared from  the  street,  which  now 
became  a  highway,  not  a  place  of 
residence.  The  horse,  bred  in  Ken- 
tucky and  fed  on  corn  and  oats  from 
Iowa,  had  been  driven  out  by  the  mo- 
tor car,  bred  in  Detroit  and  fed  on 
gasoline  from  Oklahoma.  So  a  filling 
station  later  appeared  on  the  site  of 
the  gray-stone,  and  the  end  of  an 
era  was  definitely  at  hand. 

Later  the  motor  club  out-grew  even 
the  spacious  rooms  of  the  brown- 
stone,  and  moved  down  town  to  larger  I 
quarters.  Other  business  organiza- 
tions occupied  the  house  from  time  to 
time,  usually  for  short  intervals  only. 
At  last  it  was  vacant  for  a  long  time, 
and  seemed  to  have  settled  down  to 
desuetude,  dust,  and  dejection.  With 
little  left  save  to  dream  of  its  de- 
parted glories,  it  wrapped  the  drapery 
of  its  cobwebs  about  it  and  calmly 
awaited  the  wreckers. 

But  obituary  notices  for  the  brown- 
stone  were  premature.  Recently  it  has 
been  the  scene  of  tremendous  activity, 
as  work  went  ahead  in  a  complete 
renovation  of  the  old  house.  It  will 
be  a  home  again,  not  a  place  of  busi- 
ness; a  home  for  a  group  of  young 
men  pursuing  graduate  studies  in  en- 
gineering. For  nearly  forty  years,  as 
man  and  boy,  I  have  known  the 
brown-stone  and  I  rejoice  today  in 
its  renaissance.  All  the  world  admires 
a  come-back  because  it  requires  char- 
acter and  courage.  There  is  charac- 
ter in  that  old  house,  it  seems  to  me, 
and  courage  too.  There  are  sermons 
that  those  old  stones  could  preach, 
sermons  from  which  the  present  oc- 
cupants may  occasionally  catch  a 
word.  So  the  brown-stone  lives  again 
and  I  wish  it  many  years  of  useful- 
ness. 


AN 
IMPORTANT 
NEW  BOOK 


ATOMS    IN    ACTION:    The   World 
of    Creative    Physics.     By    George 
Russell   Harrison,  William   Morrow 
&    Company,    New    York.     $3.50. 
"No  book  such   as   this   could   have 
been  written  before.  ..."  writes  Dr. 
Arthur  H.  Compton.    The  book  is  full 
of   news.      It    is    not   a    textbook,    nor 
is  it  a  learned  treatise  which  has  been 
thought    out    and    written    in    abstruse 
terms    and    then    translated    into    col- 
loquial language.      It  is  a  fresh,  stim- 
ulating report   of  things   that  concern 
everyone.      It     could     not    have    been 
written     a     year     ago ;     today's    news 
could    not    have    been    written    yester- 
day. 

No  man  can  nowadays  read  every- 
thing that  would  have  value  for  him. 
In  the  field  of  the  physical  sciences, 
even  the  most  gifted  can  not  hope  to 
be  fully  informed  outside  the  field  in 
which  he  has  chosen  to  specialize. 
For  those  of  us  whose  work  is  not  in 
the  field  of  pure  research  nor  in  the 
applications  of  research  to  design, 
this  book,  with  its  review  of  important 
parts  of  the  world  of  creative  physics, 
is  useful  and  interesting.  It  does  not 
define  a  mesotron,  but  it  gives  us  a 
suggestion  of  the  complexity  of  the 
system  within  the  atom.  It  does  not 
discuss  fundamental  theories  of  aero- 
dynamics, but  it  tells  the  story  of  the 
airplane,  the  autogyro,  and  the  heli- 
copter. Acoustics,  optics,  agriculture, 
medicine,  the  radio,  television,  refrig- 
eration, photography  are  discussed. 
The  author  does  not  waste  his  energy 
and  our  patience  by  continual  de- 
mands that  we  bow  down  before  the 
wonders  of  science.  He  writes  simply 
and  convincingly;  our  admiration  for 
the  achievements  that  he  reports 
comes  from  the  facts  themselves,  and 
not   from  the  author's   panegyrics. 

Dr.  Harrison  is  a  professor  in  the 
department  of  physics  and  Director  of 
the  Research  Laboratory  of  Experi- 
mental Physics  at  the  Massachusetts 
Institute  of  Technology.  The  writing 
of  ATOMS  IN  ACTION  was  under- 
taken at  the  instance  of  the  American 
Institute  of  Physics,  the  central  or- 
ganization of  the  societies  of  Amer- 
ican physicists.  The  author  acknowl- 
edges the  hospitality  extended  him 
by  many  laboratories  of  pure  and  ap- 
plied research,  and  the  receipt  of  ma- 
terial, some  of  it  not  hitherto  pub- 
lished, from  an  imposing  list  of 
physicists,  chemists,  and  engineers. 


HIGGINS-THE    INK    THAT 
GIVES  "WINGS"  TO  YOUR  IDEAS 


No  matter  what  your  classroom  problem  —  an  airplane, 
a  bridge  or  some  simple  gadget  — it  is  ink  that  puts 
your  ideas  on  paper.  With  most  en- 
gineers, architects,  designers  and 
students  —  all  who  draw  —  Higgins 
American  Drawing  Inks  are  first 
choice  for  their  high  quality,  even 
flow  and  true  color.  Higgins  comes 
in  waterproof  and  soluble  blacks, 
17  brilliant  waterproof  colors,  white 
and  neutral  tint.  For  better  work, 
buy  Higgins  at  your  College  Store. 


CHAS.  M.  HIGGINS  &  CO.,  INC. 
271   NINTH  STREET,  BROOKLYN,  N.  Y. 


HIGGIIIS 


CAMBRIDGE  GEOPHYSICAL 

INSTRUMENTS 

.    .    .   nave   helped  to  make 
O'll  fttolpectina  a  Science 

Cambridge  has,  for  the  past  ten 
years,  constructed  recorders  for  use 
in  geophysical  prospecting  by  the 
seismic  method  for  both  refraction 
and  reflection  shooting.  Accordingly, 
recorders  of  extreme  sensitivity  are 
available  for  refraction  work  and 
multi-record  equipments  providing 


nian\ 


velve  channel.-  for 


flection  work. 

Standard  designs  are  available  or 
modifications  will  be  incorporated 
when  desired. 

Cambridge  Instruments  are  in  satisf; 
oil  producing  areas  throughout  the  mil 

OTHER  CAMBRIDGE  PRODUCTS 


Moisture  Indicators  and  Re 
Surface  Pyrometers 

Gas  Analysis  Equipme 


boratory  Insts.  for  A.C. 
Engineering  Instrumei 
Physiological  Instrunie 


„1  oll.c 


3732  Gran 
New  York  C 


CAMBRIDGE 
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NEW  TRUSTEES 


THOMAS  DREVER,  President  of 
the  American  Steel  Company,  was 
born  in  Edinburg,  Scotland,  and  be- 
gan his  business  career  there  in  1905 
as  a  public  accountant.  He  came  to 
New  York  in  the  same  year  and  did 
accounting  work  there  and  in  Boston 
for  five  years.  In  1910  he  joined  the 
American  Steel  Foundries  as  comp- 
troller, and  subsequently  served  as 
Secretary  and  Treasurer  and  as  Vice 
President  and  Treasurer  before  his 
election  to  the  presidency  last  Janu- 
ary. He  is  a  Director  ami  Member 
of  the  Executive  Committee.  From 
1924  to  1929  Mr.  Drever  was  Presi- 
dent of  The  Wahl  Company.  He  is 
now  a  Director  of  The  Wahl  Com- 
pany, Chairman  of  the  Board  of  Di- 
rectors of  the  Griffin  Wheel  Com- 
pany. Director  and  Member  of  the 
Executive  and  Finance  Committees  of 
the  General  Steel  Castings  Corpora- 
tion, Member  of  the  Executive  Com- 
mittee and  Governing  Hoard  of  the 
Railway  Business  Association,  and 
Director  of  the  Economic  Club  of 
Chicago. 

Mr.   Dnver  is  a  resident  of  Glen- 

eoe.  He  is  active  in  civic  affairs  there 
and  in  Chicago,  and  is  a  member  of 
the  Chicago,  Tavern,  and  Glen  View- 
Clubs. 


JOHN  W.  FRANK,  President  of 
the  Ilg  Electric  Ventilating  Company, 
was  born  in  Natchez,  Mississippi.  He 
attended  Phillips  Exeter  Academv 
and  the  Massachusetts  Institute  of 
Technology,  where  he  received  the  de- 
gree of  Bachelor  of  Science  in  Elec- 
trical Engineering  in  1907.  Imme- 
diately after  his  graduation  he  was 
employed  by  the  Commonwealth  Edi- 
son Company,  and  remained  with  that 
organization  for  three  years.  In  1910 
Mr.  Frank  joined  the  staff  of  the  llg 
Electric  Ventilating  Company  as  a 
sales  engineer.  He  became  Vice  Pres- 
ident and  Assistant  General  Manager 
in  1912,  and  was  elected  President 
and  General  Manager  in  1928. 

Mr.  Frank  lives  in  Hubbard  Woods. 
He  is  a  member  of  the  American  So- 
ciety of  Heating  and  Ventilating  En- 
gineers, the  North  Shore  Art  League, 
the  Business  Men's  Art  Club,  the 
Lake  Shore  Country  Club,  and  the 
Tavern  Club.  His  favorite  recreation 
is   water-color   painting. 


As  we  go  to  press,  we  learn  that 
the  Board  of  Trustees  has  elected 
FRANKLIN  M.  De  BEERS  and 
LOUIS  S.  HARDIN  to  membership. 
More  extended  notice  will  appear  in 
the    December  issue. 


RALPH  H.  NORTON.  President 
of  the  Acme  Steel  Company,  was  born 
in  Chicago  and  attended  the  Chicago 
Normal  Training  School  and  the  Uni- 
versity of  Chicago.  He  joined  the 
staff  of  Acme  Steel  in  1906,  and  he- 
came    President    in     1923. 

Mr.  Norton  was  a  Trustee  of  the 
Chicago  School  of  Civics  and  Phil- 
anthropy until  it  was  absorbed  by  the 
University  of  Chicago;  he  is  Vice 
President  of  the  Board  of  Trustees 
of  the  Chautauqua  Institution.  Presi- 
dent of  the  Kenwood  Improvement 
Association,  Vice  President  and  Direc- 
tor of  the  Chicago  Branch  of  the  Na- 
tional Metal  Trades  Association,  a 
Director  of  the  Illinois  Manufactur- 
ers Association,  Vice  President  of  the 
Municipal  Art  League,  and  a  Trustee 
of  the  Orchestral  Association  of  Chi- 
cago. He  is  a  member  of  Alpha  Delta 
Phi,  of  the  Illinois  Commandery  of 
the  Loyal  Legion,  and  of  the  Union 
League,  University,  Cliff  Dwellers, 
Bohemians,  Jackson  Park  Yacht,  and 
South  Shore  Country  Clubs.  His  spe- 
cial hobbies  are  of  a  sort  that  take 
him  into  the  open  air  and  his  fa- 
vorite sports  are  golf,  tennis,  and 
yachting. 
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THE  PRESIDENT'S  REPORT 


THE  report  of  President  H.  T. 
Heald  for  the  past  school  year, 
recently  presented  to  the  Board  of 
Trustees,  is  a  comprehensive  state- 
ment of  the  Institute's  activities.  We 
present  a  brief  summary. 

The  appointment  of  Dr.  L.  E. 
Grinter  as  Vice  President,  of  Profes- 
sor P.  C.  Huntly  as  Director  of  tin- 
Civil  Engineering  Department,  of 
Professor  J.  C.  Peebles  as  Chairman 
of  the  Mechanical  Engineering  De- 
partment, and  the  engagement  of  new 
members  of  the  faculty  are  reported 
elsewhere  in  this  issue. 

Dr.  Rufus  Oldcnburger  has  been 
promoted  to  Associate  Professor  of 
Mathematics,  Dr.  Elder  Olson  to  As- 
sociate Professor  of  English,  and  Dr. 
James  Potter  to  Assistant  Professor 
of  Physics.  Professor  Melville  B. 
Wells,  for  thirty-eight  years  a  mem- 
ber of  the  Department  of  Civil  En- 
gineering, loved  and  revered  by  suc- 
cessive generations  of  Armour  stu- 
dents, retired  at  the  end  of  the  year 
with  the  title  of  Professor  Emeritus. 
Professor  Edwin  S.  Libby,  for  thirty- 
four  years  a  member  of  the  Depart- 
ment of  Mechanical  Engineering,  re- 
linquished his  teaching  duties  to  be- 
come Chief  Engineer  of  the  Power 
Plant  on  September  I,  1939.  Dr. 
Ralph  H.  Mauley,  formerly  Assis- 
tant Professor  of  Chemistry,  is  now 
devoting  practically  all  of  his  time 
to  the  Research  Foundation  as  Assis- 
tant Director.  He  continues  to  be  a 
member  of  the  Chemistry  Department 
with  the  rank  of  Associate  Professor. 

Mr.  Harold  A.  Vagtborg  has  been 
appointed  Executive  Secretary  to  the 
Board  of  Trustees.  In  this  position, 
which  he  holds  in  addition  to  the  di- 
rectorship of  the  Research  Founda- 
tion, Mr.  Vagtborg's  duties  will  be  re- 


lated to  the  general  Institute  devel- 
opment program. 

During  the  year  enrollment  in  day 
classes  continued  to  increase,  again 
reaching  an  all-time  high.  Registra- 
tion in  evening  classes  showed  some 
decrease  from  the  previous  year  on 
account  of  lessened  business  activity. 
College  enrollment  for  1939-19-10 
again  exceeds  that  of  the  previous 
year. 

During  the  past  scholastic  year  the 
curriculum  in  Architecture  lias  been 
revised  to  adjust  it  to  the  educational 
program  planned  by  Professor  Lud- 
wig  Mies  van  der  Rohe,  who  assumed 
direction  of  the  Department  in  Sep- 
tember, 1938.  Changes  have  been 
made  with  special  care  to  avoid  dis- 
turbing the  continuity  of  the  student's 
education.  The  revised  curriculum  is 
described  in  the  current  issue  of  the 
General    Information    Bulletin. 

Substantial  revisions  have  been 
made  in  the  curriculum  in  Engineer- 
ing Science,  and  the  name  has  been 
changed  to  Science.  The  new  pro- 
gram permits  a  student  to  specialize 
in  chemistry,  mathematics,  or  physics, 
at  the  same  time  securing  an  engin- 
eering background. 

The  Cooperative  Course  in  Me- 
chanical Engineering  has  become  an 
integral  part  of  the  Armour  program. 
More  than  one  hundred  companies 
are  cooperating,  and  even  during  the 
relatively  poor  business  conditions  of 
the  past  year  employment  of  coopera- 
tive students  continued  to  be  good. 

Graduate  work  at  the  Institute  has 
improved  in  quality  and  increased 
notably  in  volume  during  the  past 
year.  A  feature  of  the  year's  work 
was  the  award  at  the  1939  Commence- 
ment of  the  first  Doctor  of  Philosophy 
degree  to  be  granted  by  the  Institute. 


At  the  same  time,  fourteen  Master  of 
Science  degrees  were  awarded,  includ- 
ing the  first  degrees  earned  exclu- 
sively in  the  evening  classes.  The 
number  of  Master's  degrees  awarded 
annually  should  continue  to  grow,  hut 
the  award  of  Doctors'  degrees  is  not 
expected  to  exceed  one  or  two  each 
year  until  greater  facilities  are  made 
available.  Important  improvements 
in  the  graduate  program  can  be  made 
possible  only  by  the  expenditure  of 
substantial  amounts  for  equipment, 
research  facilities,  and  teaching  staff. 
Money  thus  spent  will  be  effective  not 
only  in  the  graduate  department,  but 
also  in  strengthening  the  undergrad- 
uate program  and  in  enhancing  the 
Institute's   reputation  in   all  divisions. 

More  than  two  hundred  volumes 
were  added  to  the  library  during  the 
year  by  gifts  from  alumni  and 
friends,  among  the  contributors  be- 
ing Mrs.  J.  Ogden  Armour,  McCril- 
lis  N.  Butler,  Mrs.  F.  H.  Bernhard, 
James  O.  Hevworth  Estate,  H.  F. 
Hodges,  A.  A.  Koch  of  the  Class  of 
1932,  Colonel  Warren  R.  Roberts, 
and   the   Class   of    1912. 

The  most  important  improvement  in 
physical  facilities  was  the  remodeling 
of  the  Armour  Mission  Building  as 
the  Student  Union.  Armour's  oldest 
building  has  now  become  its  most 
modern,  and  the  students  are  pro- 
vided with  facilities  long  needed  for 
service  and  comfort.  The  large  three- 
story  house  at  3251  Michigan  Avenue 
was  acquired  for  use  as  a  Graduate 
Club,  and  has  been  equipped  to  pro- 
vide living  quarters  for  thirty  stu- 
dents. 

The  membership  of  the  Board  of 
Trustees  was  changed  during  the  year 
by  the  death  of  two  members,  the 
resignation  of. two  members,  and  the 
election  of  nine.  It  is  with  deep  re- 
gret that  we  record  the  passing  of 
Mr.  Homer  H.  Cooper,  General  Coun- 
sel, and  of  Mr.  Charles  H.  Straw- 
bridge.  Announcements  of  the  elec- 
tion of  new  members  appears  in  pre- 
vious issues  of  the  Engineer  and 
Alumnus  and  in  the  present  number. 
Members  of  this  Board,  individually 
and  collectively,  have  aided  the  Insti- 
tute in  a  great  variety  of  ways. 

No  one  who  has  observed  the  affairs 
of  Armour  during  the  past  three  years 
can  fail  to  note  the  signs  of  real 
growth  and  development.  Enrollment 
in  the  college  has  grown  rapidly, 
while  at  the  same  time  the  quality 
of  students  admitted  has  steadily  im- 
proved. Paralleling  the  growth  in  en- 
rollment has  been  an  increase  in  the 
size  of  the  faculty,  and  the  high  qual- 
ity of  the  men  that  the  Institute  has 
added  to  its  staff  is  even  more  notable 
(Turn  to  page  44) 
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Here's  the   set-up   back   of  the  familiar  blue 
Bell  emblem — 

1.  American  Telephone  and  Telegraph  Company, 
which  coordinates  system  activities — advises  on 
telephone  operation  —  searches  for  improved 
methods. 

2.  '2  1  associated  operating  companies,  which  provide 
telephone  service  in  their  respective  territories. 

3.  Long  Lines  Department  of  A.  T.  &  T.,  which  inter- 
connects  the   operating  companies  and  handles 


Long  Distance    and  overseas   telephone  service. 

4.  Bell  Telephone   Laboratories,  which  carries  on 
scientific  research  and  development  for  the  system. 

5.  Western  Electric,  which  is  the  manufacturing  and 
distributing  unit  of  the  Bell  System. 

With  common  policies  and  ideals,  these  Bell 
System  companies  all  work  as  one  to  give  you 
the  finest  and  friendliest  telephone  service  — 
at  lowest  cost. 
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NEW  FACULTY  MEMBERS 


JOHN  W.  CALKIN,  newly  ap- 
pointed Assistant  Professor  of  Math- 
ematics, comes  to  us  from  the  Insti- 
tute for  Advanced  Study  at  Prince- 
ton and  the  University  of  New  Hamp- 
shire. He  received  his  undergraduate 
education  at  St.  Stephen's  College  of 
Columbia  University  where  he  was 
graduated  in  1933.  During  a  three- 
year  interruption  of  his  college  career 


he  was  engaged  in  newspaper  work 
and  in  the  automobile  business.  Dur- 
ing the  years  1933  to  1937  he  did 
graduate  work  and  taught  at  Har- 
vard, receiving  his  M.  A.  degree  in 
1934,  and  his  Ph.  D.  degree  in  1937. 
The  school  year  1937  to  1938  was 
spent  as  research  assistant  at  the  In- 
stitute for  Advanced  Study,  and  the 
following  year  as  Assistant  Professor 
at  the  University  of  New  Hampshire. 


Professor  Calkin  is  the  author  of 
papers  dealing  with  the  theory  of 
Hilbert  space  and  the  applications  of 
this  theory  to  differential  equations. 
He  is  a  collaborator  on  the  staff  of 
MATHEMATICAL  REVIEWS,  a 
new  abstracting  journal  which  will 
begin  publication  in  the  near  future. 
He  is  a  member  of  Phi  Beta  Kappa 
ami  of  the  American  Mathematical 
Society. 


a*       I  ,1 ; 


(Monfort  Studios) 
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FORREST  F.  CLEVELAND,  As- 
sistant Professor  of  Physics,  was 
horn  in  Kentucky.  He  received  his 
A.  B.  degree  (cum  Laude)  at  Transyl- 
vania College  in  1927,  his  M.  S.  de- 
gree at  the  University  of  Kentucky  in 
1931,  and  his  Ph.  D.  degree  at  the 
same  university  in  1931.  He  lias  done 
additional  work  at  the  University  of 
Chicago  and  has  been  engaged  as  a 
special  lecturer  in  research  at  the 
University  of  Michigan  during  the 
past  summer.  Among  his  other  activi- 
ties has  been  work  as  an  Instructor 
in  Physics  at  Transylvania  College 
and  at  the  University  of  Kentucky. 
He  has  been  Professor  and  Head 
of  the  Department  of  Physics  and 
Mathematics  at  Lynchburg  College. 
In  collaboration  with  Professor  Mur- 
ray, he  has  carried  on  research  work 
in  the  study  of  Raman  spectra  and 
molecular  structure  with  the  aid  of 
grants  from  the  A.  A.  A.  S.,  from 
Sigma  Xi,  and  from  the  Virginia 
Academy  of  Science. 


Dr.  Cleveland's  publications  in- 
clude numerous  abstracts  of  papers 
relating  to  his  research  activities  and 
various  articles  in  scientific  journals. 
He  is  the  author  of  a  laboratory  man- 
ual titled  EXPERIMENTS  IX 
PHYSICS. 


HAROLD  W.  DAVEY,  Instructor 
in  the  Department  of  Social  Science, 
is  a  graduate  of  Syracuse  University 
and  received  his  M.  A.  and  Ph.  D. 
degrees  at  Harvard.  His  particular 
field  of  research  has  been  administra- 
tive law  and  labor  relations  as  is  sug- 
gested by  the  title  of  his  thesis,  "Ad- 
ministrative Discretion  Under  the  Na- 
tional Labor  Relations  Act."  His 
academic  honors  include  selection  as 
Salutatorian  at  Syracuse  University; 
and  the  award  of  a  University  Fel- 
lowship in  1937  and  an  Edward  Aus- 
tin Fellowship  in   1938  at  Harvard. 

Dr.  Davey  is  a  member  of  the 
American     Political     Science    Associa- 


tion, the  American  Association  for  the 
Advancement  of  Science,  of  Phi  Beta 
Kappa,  Phi  Kappa  Phi,  and  Pi  Gam- 
ma Mu. 


I.LOY  D  H  AM  I  ETON  DOX- 
XELL,  Associate  Professor  of  Me- 
chanical Engineering,  has  had  ex- 
tended experience  in  industry  as  well 
as  in  teaching.  He  took  his  degree  of 
Bachelor  of  Mechanical  Engineering 
and  his  Ph.  D.  degree  at  the  Univer- 
sity of  Michigan,  working  under  S. 
Timoshenko.  He  was  engaged  in  de- 
sign,  testing,  research,  and  stress  an- 
alysis work  for  the  Franklin.  Dodge, 
and  Packard  automobile  companies 
from  1915  to  1921.  During  the  next 
two  years  he  operated  a  small  shop. 
From  1923  to  1930  he  was  Instructor 
and  Assistant  Professor  of  Engineer- 
ing Mechanics  at  the  University  of 
Michigan.  From  1930  to  1933"  Dr. 
Donnell  was  a  research  fellow  in 
charge  of  the  Aeronautical  Structures 


(Monfort    Studios) 
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Laboratory  of  the  Guggenheim  Aero- 
nautical Laboratories  at  the  Califor- 
nia Institute  of  Technology.  For  the 
past  six  years  he  has  been  in  charge 
of  the  Stress  Analysis  and  Structural 
Research  Departments  of  the  Good- 
year-Zeppelin    Corporation. 

He  is  the  author  of  numerous  tech- 
nical papers  published  by  the  Amer- 
ican Society  of  Mechanical  Engineers 
and  other  engineering  societies.  He  is 
a  member  of  the  A.  S.  M.  E.,  Sigma 
Xi,  and  the  Institute  of  Aeronautical 
Sciences. 


ROLF  ELIASSEN,  Assistant  Pro- 
fessor of  Civil  Engineering,  is  a 
graduate  of  the  Massachusetts  Insti- 
tute of  Technology;  he  received  his 
M.  S.  at  the  same  school  in  1933,  and 
his  Sc.  D.  degree  in  1935.  For  a  year 
after  completing  his  college  work  he 
was  engaged  as  a  consulting  and  de- 
signing engineer  in  Pittsburgh,  and  for 
the  past  three  years  has  been  em- 
ployed by  The  Dorr  Company,  Inc.. 
in  the   construction   and   operation   of 


water  and  sewage  treatment  plants 
all  over  the  United  States.  During  the 
past  year  and  a  half,  the  greater  part 
of  this  work  has  been  on  the  West 
Coast.  Dr.  Eliassen  has  done  a  ma- 
terial amount  of  hydraulic  experimen- 
tal work  in  addition  to  his  regular 
assignments. 


LE  VAN  GRIFFIS,  Instructor  in 
Civil  Engineering,  attended  the  Los 
Angeles  High  School  and  California 
Institute  of  Technology,  where  he  re- 
ceived his  B.  S.  degree  in  1937  and 
his  M.  S.  degree  in  1938.  His  experi- 
ence includes  teaching  Applied  Me- 
chanics at  California  Tech  and  a  year 
as  research  fellow  at  the  same  school. 
He  has  done  research  in  structures 
particularly  with  reference  to  earth- 
quake effects,  in  fluid  mechanics,  and 
impact  phenomena. 

Mr.  Griffis  is  a  member  of  Tau 
Beta  Pi,  an  associate  member  of 
Sigma  Xi.  and  a  junior  member  of  the 
American   Society   of   Civil    Engineers. 


GEORGE  EDWARD  HAY,  In- 
structor in  Mathematics,  was  born  in 
Grey  County,  Ontario.  He  was  grad- 
uated from  Brampton  High  School 
and  took  his  university  courses  at 
Toronto  where  he  received  his  B.  A. 
degree  (with  honor)  in  1935,  his  M. 
A.  degree  in  1936,  and  his  Ph.  D. 
in  1939.  He  held  a  teaching  fellow- 
ship from  193.)  to  1937,  and  a  schol- 
arship of  the  National  Research 
Council  of  Canada  from  1937  to 
1939.  Dr.  Hay's  special  field  of  in- 
terest is  mathematical  elasticity. 


SAMUEL  I.  HAYAKAWA,  In- 
structor in  English,  was  born  in  Van- 
couver, British  Columbia.  He  re- 
ceived his  B.  A.  degree  in  1927  at  the 
University  of  Manitoba,  his  M.  A.  de- 
gree in  1928  at  McGill  University, 
and  his  Ph.  D.  in  1935  at  the  Univer- 
sity of  Wisconsin. 

Dr.  Hayakawa  came  to  the  United 
States  in  1929  as  a  Fellow  in  English 
Language  and  Literature  at  the  Uni- 
versity of  Wisconsin.  He  first  visited 
Japan  in  1935  and  his  adventures 
during  this  journey  are  recorded  in 
ASIA  MAGAZINE  for  April  and 
May,  1937.  He  is  the  author  of  OLI- 
VER WENDELL  HOLMES  in  the 
American  Writers  Series;  also  of  an 
introductory  book  on  Semantics, 
LANGUAGE  IN  ACTION.  He  has 
been  a  contributor  to  HARPER'S, 
ASIA  MAGAZINE,  THE  NEW 
REPUBLIC,  THE  SEWANEE  RE- 
VI KW,     DALHOUSIE      REVIEW, 


POETRY,  AMERICAN  LITERA- 
TURE, and  other  magazines.  His 
special  fields  of  interest  are  American 
literature    and    general    linguistics. 


BRUCE  LONGTIN,  Instructor  in 
Chemistry,  was  born  at  North  Fork, 
California.  He  attended  school  at 
Fresno,  California,  at  P'resno  State 
College,  and  at  the  University  of 
California  where  he  received  his  Ph. 
I),  degree  in  1938.  From  1934  to 
1935  he  held  a  State  of  California 
Scholarship,  and  from  1938  to  1939 
a  Shell  Research  Fellowship  in 
Chemistry.  Dr.  Longtin  is  a  member 
of    Sigma    Xi. 


ARVID     TURNER     LONSETH, 

Instructor  in  Mathematics,  attended 
the  Washington  State  Normal  School 
from  1930  to  1932.  and  Stanford  Uni- 
versity from  1935  to  1939.  He  re- 
ceived his  A.  B.  degree  at  Stanford  in 
1935  and  his  Ph.  D.  at  California  in 
1939,  both  degrees  being  in  Mathe- 
matics. He  has  been  teaching  assis- 
tant at  California  for  the  past  three 
vears. 


JOSEPH  MARIN.  Assistant  Pro 
fessor  of  Civil  Engineering,  has  had 
extended  experience  in  academic 
work,  in  research,  and  in  industry. 
He  received  his  B.  A.  degree  at  the 
University  of  British  Columbia  in 
1928,  the  degree  of  M.  A.  in  Civil 
Engineering  at  the  University  of 
Illinois  in  1930,  and  the  degree  of 
Ph.  D.  in  Engineering  Mechanics  at 
the  University  of  Michigan  in  1936. 
He  has  been  on  the  faculties  of  the 
University  of  British  Columbia,  at 
the  University  of  Illinois,  and  at 
Rutgers,  where  for  the  past  five  years 
he  has  been  Assistant  Professor  of 
Engineering  Materials.  Dr.  Marin's 
professional  experience  includes  about 
one  and  a  half  years  with  the  Topo- 
graphic Division  of  the  Geological 
Survey  of  Canada,  a  summer  assign- 
ment as  structural  draftsman  and  de- 
signer for  Byllesby  Engineering  and 
Management  Corporation,  a  summer 
engagement  in  research  and  develop- 
ment for  the  Turbine  Division  of  the 
Westinghouse  Electric  and  Manufac- 
turing Company,  and  about  nine 
years  devoted  to  mechanical  testing, 
consulting  and  research  work  on 
stress  analysis. 

He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  the  Amer- 
ican Society  of  Mechanical  Engi- 
neers the  American  Society  for  Test- 
ing Materials,  the  American  Concrete 
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Institute,  and  the  Society  for  the  Pro- 
motion of  Engineering  Education.  He 
is  licensed  as  a  civil  and  mechanical 
engineer  in  the  State  of  New  Jersey. 
Dr.  Marin's  honorary  society  mem- 
berships are  in  Sigma  Xi  and  Tau 
Beta  Pi.  He  has  served  on  various 
committees  of  the  societies  in  which 
he  holds  memberships,  and  has  to  his 
credit  a  large  number  of  publications 
relating  particularly  to  tests  and  an- 
alyses of  stresses. 


Advancement  of  Science  in  1933;  a 
Research  Fellowship  of  the  Mining 
Advisory  Board  at  Carnegie  Institute 
of  Technology,  1935  to  1936;  a 
Teaching  Fellowship  for  the  next  two 
years;  and  a  Part-time  Instructor- 
ship  from  1938  to  1939.  He  is  a  mem- 
ber of  the  American  Chemical  Soci- 
ety, and  Sigma  Xi. 

Dr.  McDonald's  special  fields  of 
interest  are  low-temperature  studies. 
physical  chemistry,  and  the  history  of 
science. 


GRANT  MeCOLLEY,  Assistant 
Professor  of  English,  comes  to  Ar- 
mour from  Smith  College.  His  under- 
graduate work,  interrupted  by  two 
years  service  during  the  World  War, 
was  done  at  Washing-ton  University, 
St.  Louis,  and  at  Lake  Forest  Col- 
lege. His  Ph.  D.  degree  was  awarded 
at  Northwestern  University  where 
Dr.  McColley  wrote  his  doctoral  dis- 
sertation on  the  Effects  of  Coper- 
nican  Astronomy  on  English  Poetrv. 
His  publications,  largely  in  the  fields 
of  the  history  of  science  and  the  re- 
lations of  science  and  literature,  have 
appeared  in  some  twenty  American 
and  European  journals.  He  has  also 
edited  two  books,  THE  MAN  IN 
THE  MOONE  of  Francis  Godwin, 
the  first  tale  of  an  inter-planetary 
voyage  in  English  literature,  and 
THE  DEFENSE  OF  GALILEO  of 
Thomas  Campanella,  the  latter  of 
which  he  also  translated  into  Eng- 
lish. 

Dr.  McColley  is  a  member  of  Phi 
Beta  Kappa,  the  Modern  Language 
Association,  the  Shakespeare  Associ- 
ation, the  Mediaeval  Academy,  and 
the  American  Association  of  Univer- 
sity Professors.  He  has  appeared  fre- 
quently before  learned  society  groups, 
and  on  occasion  has  served  as  an  offi- 
cer. At  present  Dr.  McColley  is  a 
member  of  the  advisory  committee  of 
English  VI,  and  Secretary  of  Gen- 
eral Topics  VII,  both  of  the  Modern 
Language  Association.  He  was  the 
founder  of  the  latter  section  which 
deals  with  the  relations  of  literature 
to  science. 


HUGH  J.  McDON'ALD.  Instruc- 
tor in  Chemistry,  was  born  in  Glen- 
garry County,  Ontario.  He  attended 
the  Glen  Nevis  High  School,  Queen's 
University,  and  McGill  University, 
where  he  received  the  degree  B.  Sc. 
in  Honor  Courses  in  Chemistry  in 
1935;  and  at  Carnegie  Institute  of 
Technology  where  he  was  awarded 
his  M.  S.  degree  in  1936  and  his  D. 
Sc.  degree  in  1939.  He  held  a  schol- 
arship  of  the    Royal    Society   for   the 


EUGENE  FRANCIS  MURPHY. 
JR.  is  a  part-time  Instructor  in  Me- 
chanical Engineering.  He  received 
the  degree  of  M.  E.  at  Cornell  Uni- 
versity in  1935  and  the  degree  of  M. 
M.  E.  at  Syracuse  University  in  1937. 
During  the  school  year  1935-1936 
Mr.  Murphy  was  Graduate  Assistant 
in  Mechanical  Engineering  at  Syra- 
cuse University,  and  for  two  years 
beginning  in  1937  was  employed  in 
the  Engineering  Department  of  In- 
gersoll-Rand  Company  in  the  air  and 
gas  compressor  plant  at  Painted 
Post,  New  York.  His  work  there  in- 
volved experimentation  and  calcula- 
tions relating  to  vibrations  and  to  de- 
sign problems  for  compressors  in- 
tended for  special  services.  During 
this  time  lie  conducted  classes  for 
draftsmen  and  student  engineers. 
Throughout  the  summer  of  1939  Mr. 
Murphy  was  at  Ithaca,  New  York, 
serving  as  Assistant  to  Professor  F. 
O.  Ellenwood  in  the  revision  of  the 
standard  heat-power  text  book  writ- 
ten by  Barnard.  Ellenwood,  and 
Hirshfeld. 


M.  J.  MURRAY,  Assistant  Pro- 
fessor of  Chemistry,  has  been  closely 
associated  at  Lynchburg  College  with 
Professor  Cleveland,  now  of  our  De- 
partment of  Physics.  He  took  his 
A.  B.  degree  in  1925  at  DePauw  and 
his  Ph.  D.  degree  in  1929  at  Cornell. 
He  has  also  done  graduate  work  at 
the  University  of  Illinois.  His  aca- 
demic experience  has  been  at  Cornell 
and  at  Lynchburg  where  he  was 
Head  of  the  Department  of  Chem- 
istry up  to  the  time  of  his  appoint- 
ment to  the  Armour  faculty. 

Dr.  Murray  is  a  fellow  of  Un- 
American  Association  for  the  Ad- 
vancement of  Science  and  a  member 
of  the  American  Chemical  Society, 
tin-  Piedmont  Chemical  Society,  the 
Virginia  Academy  of  Science.  Phi 
Beta  Kappa.  Sigma  Xi,  Phi  Kappa 
Phi.  and  Alpha  Chi  Sigma.  He  has 
received  numerous  scholarships,  fel- 
lowships and  other  awards,  several  of 


them  jointly  with  Dr.  Cleveland  for 
research  on  the  Raman  effect.  He  is 
the  author  of  a  text  book  on  INTRO- 
DUCTORY QUALITATIVE  AN- 
ALYSIS jointly  with  R.  B.  Corey, 
and  of  numerous  papers  in  the  scien- 
tific journals. 


H.  B.  NOTTAGE,  Instructor  in 
Mechanical  Engineering,  has  been 
employed  most  recently  in  the  Test- 
ing Agency  of  the  California  Depart- 
ment of  Motor  Vehicles.  He  has  his 
B.  S.  and  M.  S.  degrees  from  the 
University  of  California,  the  latter 
having  been  awarded  in  1939.  Mr. 
Nottage  has  been  a  Research^  Assis- 
tant and  Teaching  Assistant  in  Me- 
chanical Engineering  at  California 
and  has  been  engaged  in  special 
studies  in  air  conditioning  under  the 
auspices  of  the  California  Committee 
on  the  Relation  of  Electricity  to  Ag- 
riculture. He  is  a  member  of  the 
American  Society  of  Engineers,  of 
Tau  Beta  Pi,  and  of  Sigma  Xi. 


RALPH  E.  PECK,  Instructor  in 
Chemical  Engineering,  did  his  under- 
graduate work  at  the  University  of 
Minnesota  where  he  received  the  de- 
gree of  B.  Ch.  E.  (with  distinction) 
in  1932,  and  his  Ph.  D.  degree  in 
1936.  His  teaching  experience  has 
included  four  years  at  the  University 
of  Minnesota  and  three  years  at 
Drexel  Institute.  In  addition  to  his 
teaching  assignments,  Dr.  Peck  has 
had  considerable  experience  in  re- 
search and  has  done  some  industrial 
consulting  work.  During  the  past  two 
years  he  has  attended  all  of  the  chem- 
ical engineering  seminars  at  the  Uni- 
versity of  Pennsylvania.  He  is  the 
author  of  papers  in  scientific  jour- 
nals, and  has  at  present  two  research 
projects  in  progress.  He  is  a  member 
of  Tau  Beta  Pi,  of  Phi  Lambda  Up- 
silon  and  of  the  American  Institute 
of  Chemical  Engineers. 


ROBERT  M.  SANFORD,  In- 
structor in  the  Department  of  Eng- 
lish, received  his  B.  A.  degree  (with 
honors)  from  the  University  of  Flor- 
ida in  1935  and  his  M.  A.  degree 
from  the  same  school  the  following 
year.  While  doing  graduate  work  at 
the  University  of  Florida,  Mr.  San- 
ford  held  a  grant  as  Graduate  Fel- 
low in  English  from  1935  to  1936, 
and  a  Teaching  Fellowship  during  a 
part  of  1936.  He  matriculated  at 
Northwestern  University  in  Septem- 
ber, 1936,  and  has  held  a  Tutorial 
(Turn   to  page  45) 
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HELP!    HELP!    HELP! 


A.  J.  ZELENKA 

REGISTERED 

ARCHITECT 

Structural    Engineer   and   Surveyor 
2331   South   Lombard  Ave.     Cicero,   III 

PHONE    CICERO    1038 


Here  is  the  record  of  your  newly 
created  Placement  Department  at 
Armour  Tech.  We  are  a  year  old  and 
the  achievements  for  the  year  com- 
menced September  20,  1938  and 
ended  August  .31,  1939. 

Hundreds  of  alumni  during  that 
time  were  placed  in  jobs.  The  sal- 
aries aggregate  close  to  $700  000  and 
the  savings  in  agency  fees  to  the 
alumni  were  approximately  $25,000. 
There  are  over  1.100  up-to-date 
placement  records  in  our  files.  There 
should  be  3.000.  If  you  have  been 
negligent  in  this  respect,  please  send 
in  your  record  of  achievement.  This 
small  effort  on  your  part  may  pay 
handsome  dividends.  When  men  are 
desired  for  a  good  job,  their  records 
are  carefully  analyzed  and  some  are 
sought  for  the  interview  that  may 
lead  to  fame  and  fortune.  But  then 
perhaps  you  "good  builders  of  rat 
traps"  think  the  job  will  find  you. 
Don't  you  think  that  perhaps  it  might 
aid  to  advertise  a  little  that  you  build 
good  rat  traps?  Try  it.  It  costs 
nothing  but  a  few  moments  of  time 
and  a  stamp. 

The  records  of  the  1939  class  are 
accurate.  The  lads  from  the  class  of 
1939  have  been  interviewed  by  106 
different  companies,  arranged  by  the 
Placement  Department.  A  great  many 
of  these  interviews  were  held  in  the 
spacious  offices  of  the  Department. 
Here  every  effort  was  made  to  make 
friends  with  the  various  personnel 
men  and  afford  them  every  courtesy 
and  comfort.  By  August  31st  81.5% 
of  the  class  were  employed.  At  this 
writing  nearly  90%  have  been  placed, 
and  there  is  still  a  week  to  go  in  Sep- 
tember.    The  average  initial  salary  of 


the  class  to  date  is  $110.80  per  month 
($25.35  per  week  or  .68c  per  hour). 
The  Department  tries  to  keep  up  with 
economic  conditions,  the  history  and 
stability  of  employing  industries,  and 
aids  in  selling  our  boys  to  those  con- 
cerns where  the  opportunity  to  gain 
experience  and  the  chance  for  ad- 
vancement are  the  best.  Of  course, 
we  are  in  competition  for  jobs  with 
every  engineering  college  in  the  coun- 
try. " 

A  year  ago  372  men  registered  with 
the  Department  as  out  of  work.  Sev- 
eral times  during  the  year  every  one 
of  those  men  was  employed.  How- 
ever, this  condition  of  employment  is 
in  a  constant  state  of  flux. 

Many  alumni  desire  change  of  posi- 
tions due  to  climatic  conditions. 
Others  desire  a  change  involving 
more  responsibility  with  more  pay. 
Many  of  our  day  and  evening  school 
lads  are  looking  for  part-time  jobs, 
or  Saturday  and  Sunday  jobs,  or  for 
work  during  the  holidays.  If  you 
need  the  services  of  a  graduate  en- 
gineer, or  that  of  our  day  or  evening- 
school  students  for  any  kind  of  a  job, 
or  if  you  hear  of  an  opening  any- 
where at  any  time,  heed  my  cry  of 
Help  !  Help  !  Help  !  Telephone,  write 
or  telegraph  about  the  opening.  This 
kind  of  help  is  a  big  aid  to  our  own 
efforts  to  make  contact  with  indus- 
tries by  mail,  telephone  and  personal 
calls.  Some  of  you  have  been  very 
good  to  us  and  your  efforts  to  aid  us 
are   deeply  appreciated. 

Write,  telephone  or  telegraph  me — 
31  West  33d  Street,  Chicago,  Illinois, 
or  telephone  Victory  4600. 

John  J.  Schommer, 
Director  of  Placement. 
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Chicago,    Illinois 
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6558  S.  Menard  Ave.     Chicago,  III. 
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General  purpose  bronze  bush- 
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1923  S.   Calumet  Ave., 

Chicago,  III. 
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STAFF  CHANGES 


L.  E.  GRINTER,  for  the  past  two 
years  Dean  of  the  Graduate  School 
and  Director  of  the  Department  of 
Civil  Engineering,  has  been  relieved 
of  his  departmental  duties  and 
elected  Vice  President  of  the  Insti- 
tute. In  this  capacity  he  has  imme- 
diate responsibility,  under  the  Pres- 
ident, for  the  educational  program  of 
the  Institute.  His  undergraduate 
work  was  at  the  University  of  Kan- 
sas, and  he  received  his  M.  A.  and 
Ph.  I),  degrees  at  the  University  of 
Illinois.  Subsequently  the  University 
of  Kansas  conferred  on  him  the  pro- 
fessional degree  of  Civil  Engineer. 
Dr.  Grinter  has  had  extended  experi- 
ence in  consulting  work  and  in  teach- 
ing, and  is  the  author  of  two  impor- 
tant  hooks   on    steel   structures. 


JAMES  C.  PEEBLES,  former 
Professor  of  Experimental  Engineer- 
ing, and  director  of  the  insulation  lab- 
oratories of  the  Research  Foundation 
lias  been  appointed  Chairman  of  the 
Department  of  Mechanical  Engineer- 
ing. Professor  Peebles  is  a  graduate 
of  Armour;  he  received  the  degree  of 
Bachelor  of  Science  in  Electrical  En- 
gineering in   1904,  and  the  degree  of 


Electrical  Engineer  in  1908.  After 
graduate  work  at  Cornell  University 
lie  received  his  master's  degree  there; 
He    has    been    a   member    of   the    Insti- 


PHILIP  C,  HUNTI.Y.  formerly 
Director  of  the  Department  of  Me- 
chanical Engineering,  has  been  trans- 
ferred to  the  post  of  Director  of  the 
Department  of  Civil  Engineering. 
Professor  Huntly,  a  graduate  of  flu- 
University  of  Arkansas,  came  to  Ar- 
mour in  1914  as  Instructor  in  Me- 
chanical Engineering.  In  1930  he 
was  promoted  to  the  rank  of  Profes- 
sor,  and   in    1934    lie   became   head   of 


Engineer  Staff  Changes 

This  number  of  the  Armour  Engi- 
neer and  Alumnus  is  published  by  a 
new    editorial    and    business    staff. 

Four  years  ago,  the  Armour  En- 
gineer, for  many  years  a  student 
publication,  was  reorganized  and  re- 
named,    and     became     an      important 


agency  of  students,  administration, 
and  alumni.  Walter  Hendricks,  as 
Editor-in-chief,  and  David  P.  More- 
ton,  as  Business  Manager,  undertook 
the  publication  of  what  was  practi- 
cally a  new  magazine.  Their  work 
was  well  done,  and  the  Institute  has 
had  creditable  representation  in  the 
list   of   college   periodicals. 

Last  winter,  Professor  Moreton 
found  it  necessary  to  take  leave  of 
absence  from  the  Institute  on  account 
of  ill  health,  and  the  post  of  Busi- 
ness Manager  of  the  magazine  was 
assumed  temporarily  by  A.  B.  Lewis. 
At  the  end  of  the  school  year.  Pr 
fessor  Hendricks  at  his  own  request 
was  relieved  of  his  duties  as  Editor- 
in-chief  in  order  to  devote  all  his  time 
to  research  and  to  his  duties  as  Chair- 
man of  flic  Department  of  Language 
and   Literature. 

The  new  staff  assumes  its  responsi- 
bilities with  realization  that  mainte- 
nance of  the  high  standard  that  has 
been  set  during  the  past  four  years 
will  be  an  exacting  task. 

Professor  Moreton's  many  friends 
will  be  pleased  to  know  that  he  has 
recovered  his  health,  and  that  he  has 
returned  to  his  teaching  duties  in  the 
Department  of  Electrical  Engineer- 
ing. 
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COMMENTS  UPON  THE 
OPENING  OF  1939-40 

OFFICE  OF  THE  DEAN, 

THE  UNDERGRADUATE 
COLLEGE 


ENROLLMENT.  We  have  all 
seen  in  print  and  heard  comment 
upon  Armour's  increased  enrollment 
— an  increase  which  has  been  annual 
since  the  first  semester  of  1935-36, 
when  the  total  was  786  of  which  720 
were  undergraduates,  and  there  were 
no  Co-ops.  The  total  for  this  semester 
is  about  1,150,  of  which  300  are  Co- 
ops and  55  post-graduate  students. 
leaving  for  the  College,  exclusive  of 
Co-ops,  1,095 — a  very  substantial  gain 
for  four  years.  It  is  important  to 
know  the  manner  of  this  growth 
rather  than  simply  its  size,  and  to 
realize  that  it  has  not  been  due  to  a 
year-by-year  increase  in  the  number 
of  new  students  accepted  for  enroll- 
ment. Thus,  in  1935-36  there  were 
about  200  freshmen;  in  1936-37  there 
were  just  under  300;  in  1937-38,  316; 
in  1938-39,  320;  in  1939-40,  324— an 
approximately  constant  figure,  kept 
so  by  increasingly  careful  selection, 
stopping  at   capacity. 

The  increase  in  the  past  four  years, 
including  this  year,  has  been  suc- 
cessively in  each  of  the  three  upper 
classes,  until  this  year  the  senior  class 
numbers  about  200  instead  of  the  139 
who  were  graduated  last  June.  The 
Undergraduate  College  in  the  four- 
year  program  is  now  approximately 
in  equilibrium  at  capacity  for  present 
facilities.  The  Cooperative  Course, 
started  in  February,  1936,  has  now 
admitted  four  classes,  and  will  admit 
the  fifth  in  February,  1940,  the  first 
class  being  ready  for  graduation  in 
February,  194*1.  Thus,  the  maximum 
enrollment  should  be  reached  in  Feb- 
ruary next  (1910),  and  equilibrium 
reached  until  major  additions  to  fa- 
cilities are  made. 

ORIENTATION.  In  September, 
1938,  the  first  Orientation   Week   for 


freshmen  was  inaugurated  at  Armour. 
Registration  for  freshmen  was  held 
on  a  Monday,  a  full  week  ahead  of 
the  opening  of  classes.  Returning 
students  registered  on  Friday  follow- 
ing the  Monday  upon  which  freshmen 
registered.  On  the  Tuesday,  Wednes- 
day, Thursday,  and  Friday  follow- 
ing freshman  registration,  all  new 
students  attended  assemblies,  took  the 
extensive  program  of  educational  tests 
now  required  of  entering  students, 
met  in  small  groups  with  representa- 
tive senior  undergraduate  leaders,  and 
participated  in  social  events  spon- 
sored by  fraternity  chapters.  Inci- 
dentally, this  program  eliminated  the 
traditional  "rush  week"  in  October, 
which  annually  handicapped  not  only 
many  freshmen,  but  also  numerous 
upper-class  fraternity  men.  The  pro- 
gram was  continued  in  the  present 
year,  with  improvements  suggested  by 
experience,  many  of  them  made  pos- 
sible by  the  new  facilities  ottered  by 
the   Student   Union. 

CURRICULUM  CHANGES.  Last 
spring  the  faculty  adopted  the  report 
of  the  Curriculum  Committee  which 
recommended  the  setting  up  of  a  cur- 
riculum in  Science  replacing  the  cur- 
riculum in  Engineering  Science.  The 
new  program  has  major  sequences  in 
Chemistry.  Mathematics,  and  Physics, 
leading  to  the  undesignated  degree  of 
Bachelor  of  Science.  The  Science 
program  is  under  the  direction  of 
Professor  C.  E.  Paul,  Chairman  of 
Mechanics,  and  an  administrative 
committee  consisting  of  Professors  B. 
B.  Freud,  L.  R.  Ford,  and  J.  S. 
Thompson,  the  Chairmen  of  Chemis- 
try, Mathematics,  and  Physics,  re- 
spectively. 

C.  A.  Tibbals. 
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EVENING  DIVISION 
GROWS 


WHILE  it  is  too  early  to  predict 
the  final  registration  in  the 
Evening  Division,  it  stands  at  1,784 
at  tin's  writing,  as  compared  with 
1,580  a  year  ago. 

A  mw  plan  of  registration  was 
well  received  this  year.  The  new  sys- 
tem brought  every  student  into  con- 
tact with  a  faculty  adviser  for  help 
in  laying  out  a  plan  of  study  and  in 
avoiding  mistakes  due  to  lack  of 
knowledge    of   correct    course   sequen- 

There  is  a  growing  interest  in 
courses  which  carry  college  credit. 
Perhaps  three  out  of  every  five  men 
interviewed  by  one  adviser  wanted 
to  take  work  which  could  he  counted 
toward  a  degree.  To  meet  this  grow- 
ing demand  for  a  complete  under- 
graduate course,  tile  Institute  hopes 
soon  to  announce  a  plan  by  which, 
in  some  of  the  major  curricula, 
courses  will  ]„■  so  grouped  in  alter- 
nate years  that  students  will  find 
workable  schedules  available  from 
year  to  year. 

Extension  work  is  becoming  a  reg- 
ular part  of  the  evening-  program.  The 
course  in  Iron  and  Steel  Production, 
given  last  year  for  the  Association  of 
I fon  and  Steel  Engineers  in  East 
Chicago  to  about  IO()  men.  is  to  he 
repeated  and  the  Institute  has  ar- 
ranged a  series  of  lectures  for  an  in- 
dustrial group  in  Waukegan.  Other 
inquiries    have   been    received. 

A  new  departure  in  teaching  is  be- 
ing undertaken  in  connection  with  the 
course  in  Industrial  Management 
given  by  Norman  Schreiber.  A  few- 
members  of  the  class  have  arranged 
to  receive  a  special  advisory  service 
in  connection  with  the  regular  class. 
These  men,  under  .Mr.  Schreiber's  di- 
rection, prepare  analyses  of  their  own 
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businesses,    calculated    to 
points   for  improvement. 

Why  do  Evening  Division  men  de- 
cide to  come  to  Armour?  There  are 
many  reasons ;  all  the  various  activi- 
ties of  the  Institute,  which  have  ex- 
panded so  markedly  in  recent  years, 
contribute.  Increased  advertising  in 
the  daily  papers  doubtless  influences 
many.  It  was  most  interesting  in 
counseling  applicants  for  e  v  e  n  i  n  g 
courses,  to  note  how  often  a  man  had 
been  advised  by  his  superior  or  a 
fellow-employee  ( frequently  an  Ar- 
mour alumnus)  to  come  to  Armour  in 
order  to  learn  how  to  handle  his  job 
better  or  to  prepare  for  promotion. 

Last  year  the  typical  student  in 
evening  classes  attended  two  evenings 
a  week  and  took  one  or  two  subjects. 
There  is  a  tendency  this  year  to  in- 
crease the  number  of  subjects,  which 
under  the  new  class  schedules  can 
frequently  be  fitted  to  advantage  into 
three  evenings  of  attendance. 

Some  students  come  four  nights  a 
week.  A  man  giving  four  evenings 
to  class  attendance,  in  addition  to  the 
time  for  preparation,  must  either  be 
very  much  in  earnest  or  must  find  his 
classes  enjoyable  in  themselves.  Prob- 
ably both  reasons  often  enter  the  pic- 
ture. One  wonders  what  the  wives 
(  if  any )  say  about  such  programs. 
Apparently  they  approve  in  some 
eases,  at  least.  It  was  not  unusual 
to  see  a  registrant  accompanied  by  a 
young  lady  who  took  a  serious  inter- 
est in  the  proceedings.  Speaking  of 
the  ladies,  the  Evening  Division  will 
have  several  co-eds  this  year. 

So  opens  another  year.  It  will  he 
a  year,  we  hope,  in  which  the  Insti- 
tute may  worthily  play  its  part  in  the 
ever-growing  movement  on  the  part 
of  employed  men  to  keep  abreast  of 
their  job's  and  their  world,  by  learn- 
ing in  school,  as  well  as  on  the  job. 
H.   P.   Dutton. 
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AWARD   OF   HONORARY 
I  DEGREES 


At  the  forty-third  annual  com- 
mencement of  Armour  Institute  of 
Technology,  the  honorary  degree  of 
Doctor  of  Engineering  was  conferred 
upon  two  outstanding  engineers. 

The  story  of  the  business  career  of 
JOSEPH  S.  DUNCAN  is  told  else- 
where in  this  issue.  He  came  to  Chi- 
cago in  the  year  of  the  World's  Co- 
lumbian Exposition  and  began  the 
manufacture  and  sale  of  the  Addresso- 
graph  on  a  very  small  scale.  He 
rapidly  made  improvements  in  his 
machine,  studying  the  mechanical 
problems  involved,  and  making  up  for 
the  deficiencies  in  his  mechanical 
background  by  constant  application 
and  diligent  study.  The  Addresso- 
graph  Company  was  organized  in 
1896,  and  rapidly  increased  in  size, 
eventually  occupying  a  large  plant  at 
Van  Buren  and  Peoria  Streets,  with 
a  branch  plant  in  New  York.  In  1926, 
Mr.  Duncan  sold  his  interest  in  the 
company,  and  the  Addressograph- 
Multigraph  Corporation  was  formed. 
In  the  course  of  Mr.  Duncan's  devel- 
opment of  the  Addressograph  he   be- 


came the  holder  of  160  United  States 
patents  and  40   foreign  patents. 

Although  he  has  retired  from  active 
business  affairs,  Mr.  Duncan  finds  oc- 
cupation and  recreation  in  generous 
support  of  organizations  working  with 
the  younger  generation.  He  is  the 
donor  of  the  Duncan  Department  of 
the  Y.  M.  C.  A.  on  Chicago's  west 
side,  and  maintains  Camp  Duncan  for 
under-privileged  boys  from  the  same 
area. 

Mr.  Duncan  was  married  to  Ade- 
laide V.  Yockey  of  Stafford,  Ohio,  on 
February  9,  1888.  He  is  a  member 
of  the  Franklin  Institute,  the  Art  In- 
stitute of  Chicago,  the  Chicago  His- 
torical Society,  and  of  the  Union 
League,  Chicago  Athletic,  South 
Shore  Country,  and  Beverly  Country 
Clubs. 


HOWARD  L.  KRUM  was  born  in 
Minneapolis  on  November  15,  1883. 
Soon  thereafter  his  parents  moved  to 
Chicago.  He  attended  Armour  Insti- 
tute of  Technology,  where  he  received 
the  degree  of  Bachelor  of  Science  in 


1906,  and  the  degree  of  Electrical 
Engineer  in  1910.  Shortly  after  Mr. 
Krum's  graduation  from  college,  he 
was  made  General  Manager  and  Di- 
rector of  the  Morkrum  Company. 
Later  he  became  Vice  President  and 
Director  of  the  Morkrum  -  KJein- 
schmidt  Corporation,  and  when  this 
company  was  reorganized  as  the  Tel- 
etype Corporation  he  was  elected 
Vice  President.  He  resigned  from 
this  office  in  1938,  and  is  now  asso- 
ciated with  the  company  in  a  consult- 
ing  capacity. 

He  was  married  to  Fay  Wilson  on 
October  29,  1919.  They  have  three 
children,  Charles  Wilson,  Shirley 
Jean,  and  Marjorie  Lyon.  He  now 
lives   in   Beverly   Hills.   California. 

Mr.  Krum  is  a  Trustee  of  Armour 
Institute  of  Technology,  a  Fellow  of 
the  American  Institute  of  Electrical 
Engineers,  and  a  member  of  Tau 
Beta  Pi.  On  June  2,  1933.  he  re- 
ceived a  distinguished  service  award 
from  the  Alumni  Association  of  Ar- 
mour Institute  for  outstanding  accom- 
plishment in  the  field  of  electrical  in- 
vention. 
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THE  ANNUAL  GIFT 
PROGRAM 


The  financial  program  sponsored 
by  the  Alumni  Association  during 
1938-39  to  help  pay  for  the  furnish- 
ings and  equipment  of  the  Student 
Union  was  well  received  and  sup- 
ported. A  detailed  report  covering 
the  total  sums  subscribed  and  collected 
for  AN  ANNUAL  GIFT  FROM  EV- 
ERY  ALUMNUS  will  appear  in  the 
next  issue  of  the  Armour  Engineer 
and  Alumnus. 

As  Chairman  of  the  Committee  in 
charge  of  this  Alumni  effort  to  pro- 
mote annual  gifts  to  the  Armour  In- 
stitute, I  want  to  utilize  this  last  op- 
portunity before  turning  over  the 
reins  to  my  successor  for  1939-40  to 
express  my  sincere  appreciation  to  all 
those  Alumni  who  unselfishly  gave  of 
their  time  and  money  to  make  AN 
ANNUAL  GIFT  FROM  EVERY 
ALUMNUS  the  success  it  was. 


Let  me  conclude  my  farewell  by 
extolling  the  wholehearted  cooperation 
afforded  my  committees  by  the  au- 
thorities at  the  Institute,  the  Armour 
Engineer  and  Alumnus,  the  Board 
of  Managers  and  Officers  of  the  Alum- 
ni Association,  and  all  the  Alumni  who 
so  kindly  served  on  the  committees. 
without  which  cooperative  assistance 
my  efforts  and  planning  would  have 
been  in  vain. 
.1.  Warren  McCaffrey,  Chairman. 


Note:  Mr.  McCaffrey's  successo 
will  he  chosen  by  the  Alumni  Associa 
tion  in  the  near  future.  The  Decern 
ber  issue  will  contain  a  report  on  t!i 
continuing  activities  of  the  program. 
Editor. 
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ALUMNI    NOTES 


By 
A.  H.  JENS,  '31 


WITH  this  issue  of  the  Engineer 
and  Alumnus  there  appears  a 
new  editor  to  handle  Alumni  affairs. 
In  this  capacity  we  have  discussed 
various  problems  with  many  Armour 
men,  mostly  concerning  the  method  in 
which  items  on  Alumni  affairs  should 
appear.  The  style  you  see  now  is  ex- 
perimental. We  shall  make  changes 
from  time  to  time  and  then  seek  to 
learn  from  you  the  style  you  prefer. 
In  this  connection  we  ask  your  co- 
operation in  advising  the  Alumni 
office  of  any  marriages,  births,  anni- 
versaries, changes  in  position  or  ad- 
dress, and  the  like  for  yourself  or 
other  Armour  men  with  whom  you 
come  in  contact. 

We  have  wondered  many  times 
during  the  past  few  years  why  it  was 
that  loyalty  to  one's  school  reached 
such  a  peak  at  the  time  of  graduation 
and  then  nosedived  into  nothing 
thereafter.  College  loyalty  is  devel- 
oped, unobtrusively  to  be  sure,  in  the 
transition  from  freshman  to  senior  by 
contacts  in  the  classroom,  on  the  ath- 
letic field,  and  in  the  fraternity.  Yet, 
when  graduation  day  is  reached,  the 
"old  spirit"  dies.  The  very  spirit 
that  made  college  life  so  pleasant  is 
a  thing  of  the  past.  Why,  when 
there  are  means  of  manifesting  this 
spirit,  do  so  many  Armour  men  per- 
mit themselves  to  lose  contact  with 
their  school?  The  Alumni  Association 
and  this  magazine  are  perhaps  the 
only  means  of  contact  for  many  of 
our  3800  graduates.  So  why  not  join 
hands  witli  us  in  an  attempt  to  bring 
the  present  Armour  to  you?  We  be- 
lieve a  new  era  is  a-borning  and  we 
bespeak  the  wholehearted  cooperation 
of  every  Armour  man. 

Again  John  Schommer  made  the 
public  print  in  Arch  Ward's  column. 
In  the  Wake  of  the  News,  in  the  Chi- 
cago Tribune  on  September  15,  as 
follows:  "There  are  at  least  two  offi- 
cials in  sports  whose  decisions  are  ac- 
cepted by  a   vast  majority  of  fans   as 


100  per  cent  fair  and  accurate.  .  .  . 
One  is  Will  Harridge,  president  of 
the  American  league,  and  the  other 
John  Schommer,  Big  Ten  football  and 
basketball  official."    And  so  it  goes. 

Under  date  of  .May  t,  the  National 
Underwriter,  insurance  magazine, 
carried  the   following  paragraph  : 

"So  highly  does  the  management  of 
the  Home  fleet  regard  the  technical 
training  furnished  by  Armour  Insti- 
tute of  Chicago  that  it  has  in  its  em- 
ploy no  less  than  seventeen  men  who 
have  finished  the  course.  Of  the  num- 
ber, Secretary  Leonard  Peterson  and 
Assistant  Secretary  Arnold  Grasse 
are  at  the  head  office,  the  others  be- 
ing at  strategic  centers  throughout 
the   country." 

John  Byrne,  who  entered  Armour 
last  month,  is  the  son  of  Louis  J. 
Byrne,  M.E.  'Of.  His  uncle,  William 
M.  Byrne,  was  a  member  of  the  class 
of  '0.'!  in  mechanical  engineering. 
John  is  also  a  mechanical. 

Numerous  inquiries  have  been  made 
to  the  Alumni  office  concerning  the 
Alumni  Directory.  Those  who  filled 
out  the  original  information  cards 
may  have  their  copies  by  sending 
twenty  cents  each  to  the  Alumni 
office.  There  are  a  very  limited  num- 
ber of  copies  available  to  those  men 
who  subscribe  to  the  life  membership 
plan  of  the  Alumni  Association,  or 
pay  all  back  and  current  dues  to  the 
Association,  or  make  a  rather  sub- 
stantial gift  to  the  Annual  Gift  Pro- 
gram. 

Efforts  will  be  made  to  clear  out- 
standing accounts  with  the  Alumni 
Association  in  the  very  near  future. 
You  will  facilitate  handling  this  work 
by  sending  through  checks  for  your 
current  dues.  As  you  may  know,  these 
are  one  dollar  per  year  and  include 
subscription  to  this  magazine. 

1897 

GERALD      MAHONY,      E.      E., 

writes    from    Elkhart,    Indiana,    under 


Mi 


I  can't  for  the  life  of  me  remember 
what  year  I  was  turned  out  of  Ar- 
mour Institute  of  Technology  to  be- 
gin to  absorb  knowledge  but  I  do  re- 
member that  ours  was  the  first  class 
to  graduate.  When  the  sheepskins 
were  handed  out  at  the  graduation 
ceremony  I  reached  for  mine  with  my 
left  band  and  have  been  pulling  that 
sort  of  stunt  ever  since. 

As  I  write  I  am  thinking  over  what 
I  have  accomplished  in  the  short  span 
of  life  since  that  date  and  have  come 
to  the  conclusion  that  my  securing 
that  diploma  is  perhaps  my  major  ac- 
complishment. When  I  learned,  about 
three  years  after  graduating,  that  C. 
]'.  Stcinmetz  was  paid  only  $5,000  a 
year  by  the  General  Electric  Com- 
pany I  said  to  myself  that  I  would 
quit  engineering  and  try  selling. 
Have  been  trying  to  sell  ever  since. 
The  executives  of  the  companies 
whose  products  I  tried  to  sell,  after 
looking  over  my  sales  record,  decided 
to  give  me  one  more  chance  to  sell 
something  and  sent  me  abroad.  As 
this  insured  the  travelling  and  living 
expenses  of  myself  and  family  I  have 
periodically  allowed  myself  to  be  ex- 
ported. They  all  seemed  glad  to  pay 
the  return  expenses  to  get  me  out  of 
the  foreign   field. 

1904 

FREDERICK    L.    COLLINS,    E. 

F...  writes  to  the  Alumni  Office  under 
date  of  June  28,  1  !>:)!>,  from  Gary, 
Indiana,  in  part  as  follows:  Regard- 
ing news  items  there  is  very  little  to 
till.  Family  life  has  been  that  of  a 
normal  family.  We  have  raised  four 
children,  three  girls  and  one  boy.  The 
two  oldest  girls  are  married.  One  is 
living  at  Urbana,  Illinois,  and  mar- 
ried to  Mr.  Robert  Martin,  Professor 
of  Mathematics.  Our  second  girl  is 
married  to  a  brother.  Mr.  Stewart 
Martin,    and    is    living    at    Annapolis, 
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Maryland,  where  he  is  an  official  of 
St.  John's  College.  The  third  is  a 
boy  who  is  studying  architectural  en- 
gineering at  the  University  of  Illi- 
nois. Our  youngest  girl  is  now  in 
England  studying  dramatics  at  the 
Royal  Academy  of  Dramatic  Arts  in 
London.  We  expect  her  return  next 
fall.  That  is  about  all  there  is— noth- 
ing  startling. 

1912 

RICHARD  C.  ARMSTRONG, 
E.  E.,  writes  to  the  Alumni  Office 
from  Melbourne,  Australia,  under 
date  of  June  12,   1939  as  follows: 

My  thanks  are  long  overdue  to  you 
for  copies  of  the  Armour  Engineer 
and  Alumnus  which  have  been  coming 
regularly  to  hand  for  a  considerable 
time. 

Possibly  because  of  that  regularity 
I  have  come  to  look  for  them,  for  I 
find  them  very  interesting  as  show- 
ing the  growth  and  development  of 
Armour,  and  the  trend  of  technical 
education  in  U.  S.  A.  But  more  than 
that,  I  appreciate  the  efforts  my  old 
college  has  made  to  keep  in  touch 
with  a  graduate,  who  will  always  re- 
member with  a  great  deal  of  satisfac- 
tion the  busy,  interesting,  and  alto- 
gether satisfactory  period  of  four 
years  of  his  student  days  in  Chicago. 

My  interests  are  perforce  chiefly  in 
this  city  where  my  work  and  home 
are,  but  it  affords  me  a  great  deal  of 
pleasure  nevertheless  to  be  remem- 
bered by  those  with  whom  I  spent 
those  four  undergraduate  years. 

1919 

The  Class  of  1919  held  its  20th 
reunion  at  the  time  of  the  Alumni 
Banquet  in  June.  Organization  of 
Class  of  '19  activities  for  that  day 
was  under  the  direction  of  Erling  H. 
Lunde.  Mr.  Lunde's  report  is  as  fol- 
lows : 

Our  table  of  "nineteeners"  cele- 
brating our  20th  had  a  very  pleasant 
reunion.  Some  of  us  hadn't  seen  each 
other  for  20  years.  Those  who  at- 
tended were: 

Hubert  F.   Rehfeldt,  M.  E. 

*I)r.  Clarence  W.  Muehlberger, 
Ch.   E. 

Raymond  O.  Joslvn,  E.  E. 

Lynn  E.  Davies,  M.  E. 

Jacob  A.  Keeth,  M.  E. 

Daniel  C.  Berg,  M.  E. 

Edward  W.   Scheuer,   E.   E.   Ex-19 

Harry  K.  Wertheimer,  M.  E.  Ex-19 

Erling  H.  Lunde,  M.  E. 

*Ben  W.  Lewis,  Ch.  E. 

*Class  of  '20  but  adopted  for  the 
reunion. 

We  organized  for  our  25th  Anni- 
versary under  the  general  chairman- 
ship of  Ray  Joslyn. 


Ed.  Note:  We  print  below,  in  part, 
a  letter  sent  to  Mr.  Lunde  by  M.  C. 
Veremis  from  Athens,  Greece,  and 
dated  June  19,  1939. 

I  remember  with  great  pleasure  my 
first  visit  to  Armour  in  1914,  two 
years  after  my  arrival  in  good  old 
U.S.A.  I  needed  the  two  years  to 
make  the  money  I  would  need  to  fin- 
ish school,  and  also  build  up  my  Eng- 
lish  vocabulary. 

Bashful,  shy,  full  of  fear  that  I 
should  never  be  able  to  enter  and  fin- 
ish school,  I  met  at  the  entrance  of 
Armour  that  grand  old  man,  Dean 
Monin  !  Everybody's  friend  !  He  ex- 
tended to  me  a  friendly  hand,  and 
asked  me  what  I  wanted — I  replied 
in  broken  English,  "I  like  to  come  to 
school.''  He  took  me  to  his  office,  he 
spoke  to  me  in  Greek,  and  within  ten 
minutes  I  was  determined  to  join  Ar- 
mour, being  certain  that  with  such 
people  around  me,  I  would  fight  on 
successfully ! 

Dean  Monin  was  proud  to  say  later 
in  1918:  "My  friend  Veremis,  the 
bashful  boy  of  1914,  is  now  a  brave 
2nd  Lieutenant  of  the  American 
Army." 

Getting  inspiration  and  courage 
from  him  and  my  beloved  boy  friends, 
I  graduated  in  1919. 

It  is  now  20  years  since  I  left  dear 
Armour,  and  joined  the  testing  de- 
partment of  another  noble  organiza- 
tion, the  General  Electric  Company. 

Two  years  later,  in  1921,  I  was 
sent  to  Nome,  Alaska,  to  install  the 
necessary  machinery  and  transmis- 
sion lines  for  gold  mining  by  means 
of  water  dredging. 

Upon  my  return  in  1922  I  was  sent 
to  the  other  end  of  America,  in  San- 
tiago, Chile,  where  eventually  I  be- 
came Chief  of  the  Merchandising  De- 
partment of  the  company. 

In  1925  I  installed  the  first  broad- 
casting station  of  South  America  in 
Santiago,  where  I  remained  until 
1930,  the  year  of  my  return  and  es- 
tablishment in  Athens. 

The  four  years  at  Armour  and 
eleven  years  with  the  G.  E.  Company 
are  the  best  of  my  life  so  far.  Every- 
body from  the  highest  official  to  the 
office  boy,  were  all  good  to  me, 
friendly,  unselfish,  sincere,  being  men 
of  duty,  hard  workers,  qualities  which 
one  finds  mostly  among  real  Ameri- 
cans. They  taught  me  to  be  one  of 
them. 

With  these  American  qualities,  I 
easily  went  ahead  here.  I  am  at  pres- 
ent Chief  Engineer  of  the  EVGA  Na- 
tional Milk  Co.,  the  biggest  one  in  the 
Balkans ;  it  has  a  branch  in  Chicago. 
I  am  also  the  Chief  Engineer  of  Neon 
Electric  Sign  Co.,  and  consulting  en- 
gineer of  various  smaller  manufactur- 


ing industries.  I  direct  also  an  office 
undertaking  general  contracting  for 
building  and  maintenance. 

There  is  nothing  in  the  world  that 
would  have  pleased  me  more  than  to 
be  able  to  sit  at  the  table  with  you, 
my  dear  comrades  of  the  Class  of  '19, 
and  fully  celebrate  with  all  my  heart 
and  soul  its  20th  reunion.  I  am  "far, 
yet  so  near  you,"  however;  I  cannot 
even  assist  our  inspiring  friend 
Schommer,  sending  him  some  dollars 
because  export  of  gold  from  Greece 
is  forbidden  by  law  since  1935. 

I  assure  you  all  that  my  heart  and 
soul  are  with  you.  and  if  any  one,  or 
all  of  you  ever  come  to  or  near  Ath- 
ens, telephone  to  me  2F-536,  and  I 
shall  be  there  !  I  may  add  that  I  met 
an  A.I.T.  man  in  Alaska,  two  of  them 
in  Chile,  and  not  very  long  ago  one 
in  Phaliron,  Greece.  You  see  they  are 
scattered  all  over  the  world  doing 
their  duty, 

1925 

NORMAN  OSTRIN,  M.  E.,  an- 
nounces the  arrival  of  David  Irving 
Ostrin  on  January  17,  1939.  A  poten- 
tial member  of  the  Class  of  I960  if 
he  follows  in  his  dad's  footsteps. 

1927 

REV.  JOHN    L.   KNAPP.  M.  E., 

in  referring  to  the  annual  gift  pro- 
gram wrote  from  Ironwood,  Michigan 
in  part  as  follows : 

The  size  of  this  giving  does  not  be- 
gin to  symbolize  the  deep  affection 
for  Armour  that  is  in  my  heart.  I 
hope  to  get  back  into  close  contact 
with  the  Institute,  and,  if  possible, 
merge  some  of  my  unusual  experi- 
ences as  a  missionary,  with  that  of 
my  many  Armour  friends.  Up  here  on 
the  Iron  Range,  I  work  among  many 
engineers  of  all  kinds.  In  fact,  there 
are  three  of  us  here  in  Ironwood  who 
are  Armour  men.  My  five  years  ex- 
perience as  a  production  engineer  in 
factory  work  and  the  seven  years  in 
the  work  of  the  Episcopal  Church 
have  given  me  broad  views  of  the  so- 
cial and  economic  problems  of  our 
day.  It  is  a  new  kind  of  engineering; 
one,  I  find,  that  is  full  of  great  inter- 
est and   promise. 

Please  accept  my  best  wishes  for 
the  success  of  our  financial  campaign. 

1928 

EVERETT  E.  GRAMER.  E.  E., 
announces  the  arrival  of  Patricia  El- 
len Gramer  at  the  University  Hos- 
pital on  April  28.   1939. 

1929 

JOHN  W.  TEKER,  E.  E.,  was 
married  on  July  22,  1939  to  Marjorie 
Esabell    Bole    in    Erie.    Pennsylvania. 
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Mr.    and    Mrs.    Teker    will    reside    at 
.3357  Woodlawn  Avenue,  Wesleyville, 

1930 

ALFRED  C.  GUNTHER,  F.  P. 
E.,  who  has  been  in  the  engineering 
department  of  the  Chicago  office  of 
the  National  Fire  Insurance  Com- 
pany was  transferred  to  Columbus, 
Ohio  as  special  agent  and  production 
engineer.  He  was  with  the  Oklahoma 
Inspection  Bureau  and  the  Western 
Factory  Insurance  Association  before 
going  to  the  western  department  of 
the  National  Fire. 

HARLEY  W.  MULLINS,  F.  P. 
E.,  who  has  served  in  the  engineering 
department  of  the  Western  Depart- 
ment of  the  National  Fire  and  for  the 
past  few  years  has  been  located  in 
Detroit  as  a  production  engineer  in 
Michigan,  northern  Indiana,  and 
parts  of  Ohio,  has  been  appointed 
state  agent  for  Indiana.  He  was  with 
the  Michigan  Inspection  Bureau  for 
six  and  one-half  years  prior  to  enter- 
ing the  service  of  the   National   Fire. 

WILLIAM  B.  SWANSON,  F.  P. 
E.,  formerly  with  the  Fire  Under- 
writers Inspection  Bureau  in  Minne- 
apolis has  joined  the  Home  of  New 
York  as  special  agent  in  South  Da- 
kota with  headquarters  at  Fargo, 
North  Dakota. 

1931 

ALVIN  B.  AUERBACH,  C.  E., 
was  transferred  in  September  from 
Corozal,    Canal    Zone   to    Ft.    Belvoir, 


Auerbach 


a      Second 


Lieutenant,  Corp  of  Engineers,  U.  S. 
Army.  He  will  attend  the  Engineer 
School  conducted  by  the  Army  at  Ft. 
Belvoir. 

DANIEL  J.  IVERSON,  C.  E., 
was  married  on  September  30,  1939, 
to  xMiss  Helen  Zeitler  of  Winthrop 
Harbor  in  Chicago.  Reception  was 
held  in  Winthrop  Harbor;  President 
and  Mrs.  Heald  represented  the  Insti- 
tute and  Eldon  A.  Johnson  and  Art 
Jens  the  Class  of  '31.  The  Iversons 
will  reside  at  2209  Ridge  Avenue, 
Evanston. 

AUGUST  J.  LENKE,  F.  P.  E., 
early  in  August  joined  the  engineer- 
ing department  of  the  Chicago  office 
of  the  National  Fire  Insurance  Com- 
pany. His  duties  for  the  present  will 
consist  of  engineering  work  in  and 
about  Chicago  with  headquarters  at 
175  W.  Jackson  Blvd.  Lenke  was  for- 
merly connected  with  the  Chicago 
Board  of  Underwriters  for  whom  he 
served  in  many  capacities  from  Oc- 
tober, 1931.  Prior  to  that  time  he 
spent  several  months  with  the  Wis- 
consin Inspection  Bureau  in  Milwau- 
kee. 


1932 

JOSEPH  B.  FINNEGAN,  JR., 
F.  P.  E.,  announces  the  arrival,  on 
September  25th,  of  a  daughter,  Mary 
Louise,  born  in  Indianapolis.  Finne- 
gan  is  a  field  man  in  Indiana  for  the 
Crum  and  Forster  Fleet  of  fire  insur- 
ance companies, — one  of  nine  Armour 
Fire   Protects   in   that  organization. 

HOWARD  S.  HENDRICKS,  F. 
P.  E.,  formerly  with  the  Tennessee 
Inspection  Bureau  at  Knoxville,  Ten- 
nessee has  joined  the  Chicago  Bro- 
kerage and  Service  department  of 
the  Home  Insurance  Company  of 
New  York  as  special  agent. 

CHARLES  J.  JENS,  F.  P.  E., 
joined  the  improved  risk  department 
of  the  Great  American  Insurance 
Company  in  Chicago  on  July  1st.  He 
had  been  connected  with  Leedom, 
O'Connor  and  Noyes  in  Milwaukee 
for  several  years  as  an  engineer  and 
prior  to  that  time  was  with  the  Fire 
Insurance  Rating  Bureau  in  Eau 
Claire  and  Milwaukee.  Jens  has  been 
conducting  insurance  classes  at  the 
University  of  Wisconsin  Extension 
Division  in  Milwaukee  during  the 
last  year.  His  Chicago  address  is 
6423  Newgard  Avenue. 

ALBERT  A.  KOCH,  C.  E.,  was 
married  on  May  10,  1939  to  Miss 
Jeanne  Elizabeth  Gurd  at  Redlands, 
California.  They  will  reside  at  2514 
Piedmont  Avenue,  Berkelev,  Cali- 
fornia. 

1933 

ELMER  E.  SADEMAN,  F.  P.  E., 
who  has  served  in  the  engineering  de- 
partment of  the  Chicago  Office  of  the 
National  Fire  Insurance  Company 
since  February  has  been  transferred 
to  Detroit  as  a  production  engineer 
working  the  State  of  Michigan.  Sade- 
man  spent  5^  years  with  the  Ohio 
Inspection  Bureau  prior  to  entering 
the   service   of   the    National   Fire. 

WALTER  J.  WELDON,  F.  P.  E., 
recently  left  the  Kentucky  Inspection 
Bureau,  where  he  has  spent  the  past 
five  years,  for  the  engineering  de- 
partment of  the  America  Fore  Fire 
Insurance  Companies.  He  will  locate 
in   Chicago. 

1934 

CHARLES  D.  SPANGLER,  C. 
E.,  according  to  information  recently 
received  in  the  Alumni  office  was  leav- 
ing his  position  with  the  Illinois  De- 
partment of  Public  Health  to  accept 
a  one-year  research  fellowship  at 
Yale.  He  will  do  work  towards  an 
advanced  degree   in  bacteriology. 

1935 

JOHN  J.  AHERN,  F.  P.  E.,  who 
has   been   in   the   Chicago   engineering 


department  of  the  Insurance  Com- 
pany of  North  America,  was  sent  to 
Detroit  early  in  July  as  special  agent 
for  Wavne  County. 

STANLEY  BERNSTEIN,  C.  E., 
is  engaged  to  marry  Miss  Betty  e  Mil- 
ler of  Peoria,  according  to  recent 
newspaper   announcement. 

1936 

WILLIAM  J.  FLEIG,  E.  E.,  was 
married  on  June  10,  1939  to  Miss 
Marjorie  Lucille  Landes  at  Grace 
Evangelical  Church  in  Chicago. 

HARRY  BECKWITH,  Arch.,  was 
married  on  June  10.  1939  to  Miss 
Ethel  Nelson,  according  to  newspa- 
per announcement.  They  are  to  re- 
side at  2630  East  78th  Street,  Chi- 
cago. 

1937 

EDWARD  N.  HEINZ,  JR.,  Ch. 
E.,  is  engaged  to  marry  Miss  Dorothy 
Norrine  Patterson  of  115  South  Aus- 
tin Blvd.,  according  to  newspaper 
announcement. 

1938 

JOHN  W.  ANDERSON,  E.  E., 
was  married  on  May  20,  1939  to  Miss 
Lilian    Olson. 

Chemical 


SIECK  &  DRUCKER.  INC. 

CHEMICAL  ENGINEERS 
Complete  Plants  and  Equipment 
for   the   Vegetable   and   Animal 
Oils  and  Fats  Industries. 
5.  Clinton  St.  Chicago 
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CLASS    1906 


Chemical  Engineers 

Paving  and  Engineering  Materials 
—  Inspections  —  Reports — Specifica- 
tions— Physical  and  Chemical  Tests 
— Design  and  Control  of  Asphalt 
and  Concrete  Mixtures.  Atlantic  oon 
822  E.  42nd  St.,  Chicago,  III. 


Phone:    Normal  0900 
WANTED:  A  HARD  JOB! 

Chicago  Concrete  Breaking 
Company 

BLASTING  EXPERTS 

WITH    A    NATION    WIDE    REPUTATION 

Removal  of 

MACHINERY    FOUNDATIONS— ROCK 

SALAMANDERS  — SLAG   DEPOSITS  — 

CONCRETE  STACKS— VAULTS— ETC. 

6247  Indiana  Ave.      Chicago.  01. 
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CHARACTER     IN     INDUSTRY 


(Frc 


14) 


Strict 
ist   do 


all  have  the  same  rights.  A 
boss  is  worst-  than  a  "bully 
and  both  of  them  are  no  good. 
fairness  means  that  a  man  r 
his  task  well,  correctly,  and  that  his 
foreman,  or  the  foreman's  foreman, 
or  the  superintendent's  foreman,  who 
is  the  manager,  must  show  him  how 
to  do  his  work  correctly  and  be  fair 
about  it. 

He  must  be  lenient  with  errors  of 
commission  and  severe  on  errors  of 
omission,  because  a  committed  error 
is  usually  done  by  a  man  who  is  over- 
anxious to  do  his  job  well.  So  fair- 
ness is  the  most  important  trait  that 
an  executive  can  have. 

Needless  to  say,  he  must  never 
have  favorites.  Unfortunately,  we 
see  a  great  deal  of  that  in  industry. 
There  is  a  "white-haired  boy"  usually 
in  every  department,  and  whether 
you  are  a  sales  manager  or  whether 
you  are  a  foreman  or  a  chief  clerk, 
whatever  your  job  may  be,  there  is 
always  some  particular  individual 
you  like  pretty  well  and  you  have  to 
be  very  careful,  because  grown  men 
are  just  like  any  group  of  school- 
boys— they  know  who  "teacher's  pet" 
is. 

There  is  one  other  thing  you  ought 
to  remember.  Every  executive  has 
a  very  definite  responsibility  to  the 
stockholders,  or  owners,  of  the  com- 
pany. 

Right  here  I  want  to  interject 
something.  Undoubtedly  a  lot  of.  you 
have  heard  speakers  who  have  glibly 
condemned  capitalism.  At  the  same 
time  you  have  always  noted  that  their 
own  particular  brand  of  capitalism  is 
excepted ;  and  you  have  also  noted 
further  that  the)  never  define  capital- 
ism. If  they  attempted  to  do  so,  they 
would  be  so  busy  with  their  research 
work  that  they  would  have  no  time 
left    to    talk. 

The  only  reason  this  is  mentioned 
is  that  practically  every  man,  woman 
and  child  in  this  country  is  either  a 
stockholder,  an  insurance  policy  hold- 
er or  beneficiary  under  an  insurance 
policy.  Consequently,  they  are  all 
stockholders  in  business,  they  are  all 
owners  and  they  are  all  capitalists. 
That  is  true  of  almost  everybody  in 
the  United  States,  without  exception. 
Until  every  curvature  of  the  brain 
and  the  chemical  makeup  of  every 
individual  born  in  this  world  is  stand- 
ardized, and  kept  so,  we  will  have  in- 
dividualism and  hence,  capitalism. 
These  glib  talkers  on  capitalism 
should  start  in  with  biological  re- 
search. 

The   majority   of  the   industrial    or- 
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gamzations  ot  the  country  have  as 
owners  a  very  large  number  of  stock- 
holders, and  control  rests  in  the 
many.  Therefore,  an  executive  not 
only  must  always  remember  that  in 
his  job  he  has  many,  many  mouths 
to  help  feed  amongst  employees,  but 
also  that  he  has  many,  many  mouths 
to  help  feed  amongst  the  stockhold- 
ers. He  should  keep  these  two  things 
equally  balanced  in  his  mind  at  all 
times.  If  he  harms  one  group,  he 
harms  the  other.  They  are  tied  in 
so  closely  to  each  other  that  they 
cannot  be  separated,  regardless  of  all 
the  pettifogging  theories  that  are 
abroad   in   the   land  today. 

I  believe  I  have  given  you  enough 
of  my  ideas  as  to  the  human  quali- 
ties an  executive  should  possess,  and 
I  can  say  honestly  that  we  follow 
them  out.  They  are  not  original  ; 
you  have  heard  these  thoughts  hun- 
dreds of  times.  The  first  man  who 
discussed  them  with  me.  George  M. 
Hunter,  did  so  when  I  started  to 
work  down  in  Gary  for  the  American 
Bridge  Company.  He  was  one  of  the 
greatest  leaders  of  men  I  have  ever 
known,  and  the  thing  that  he  always 
was  interested  in  most   was  character. 


We  are  usually  able  to  learn  about 
a  man's  technological  ability  from 
his  references  and  his  educational 
background.  We  know  that  when  a! 
man  applies  for  work  he  gives  as  ref- 
erence a  certain  number  of  employers 
or  teachers,  and  unless  he  has  done 
something  absolutely  vicious,  the  em- 
ployer or  teacher  will  never  say  any- 
thing against  his  character.  Employ- 
ers won't  say  he  is  lazy  or  slothful 
or  anything  like  that,  hut  they  will 
state  whether  he  is  a  fairly  good 
workman,  or  not  particularly  skilled, 
so  that  the  wage  rate  can  be  fixed 
for  the  man.  But  on  the  all-important 
thing  as  to  whether  that  man  is  go- 
ing to  be  a  really  good  asset,  and  on 
phases  of  character,  they  just  don't 
tell.  That  is  because  you  as  a  re- 
commender.  or  I  as  a  recommender, 
are  too  decent  to  keep  him  from  get- 
ting another  start.  We  are  always 
hoping  that  he  will  get  a  good  start 
somewhere  else  and  hence,  while  we 
do  give  a  good  slant  on  his  technical 
development,  we  do  not  speak  frankly 
regarding   his    character. 

By  observing  a  man  closely  for 
four  or  five  days  you  can  tell  whether 
he   can   handle  a   technological   job  or 


40 


not,  regardless  of  the  kind  of  work. 
But  it  usually  takes  sixty  days  before 
you  can  make  up  your  mind  as  to 
what  kind  of  a  man  he  is.  If  he  is 
a  good  man  and  has  enough  techno- 
logical development  to  stick  to  his 
job  and  keep  the  pace  of  your  or- 
ganization for  sixty  days,  he  is  going 
to  improve,  if  lie  has  character. 

Consider  the  work  that  Armour 
Institute  is  doing.  We  have  Armour 
cooperative  students  in  our  factory. 
They  are  a  fine  group  of  young  men. 
They  work  hard,  well  and  intelli- 
gently. In  addition  to  their  college 
course  and  their  factory  work  they 
are  showing  a  splendid  spirit  of  co- 
operation. We  have  had  only  one 
boy  out  of  the  whole  lot  that  came  to 
us  who  fell  by  the  wayside.  It  was 
a  defect  in  character  and  not  lack  of 
technical  skill  that  cost  him  his   job. 

Probably  every  one  of  these  begin- 
ners spoils  $700  to  $800  worth  of 
work  for  us,  and  costs  from  $500  to 
$1,000  in  work  delay.  But  they  will 
make  it  up  in  their  second  year  and 
eventually  repay  us  many  times  over. 
However,  if  you  meet  with  a  charac- 
ter defect  in  one  of  them,  you  are 
whipped  as  far  as  he  is  concerned. 

I  firmly  believe  that  every  man  has 
more  good  in  him  than  bad.  It  takes 
a  lot  of  development  with  some  peo- 
ple, but  there  are  very  few  men  who 
cannot  be  trained  under  the  proper 
leadership.  However,  if  you  have  a 
man  who  is  basically  dishonest,  do 
not  fool  with  him.  Give  him  a  couple 
of  chances,  but  the  second  or  third 
time  this  trait  shows  up,  push  him 
out. 

Do  not  believe  that  jobs  were  ever 
easy  to  find.  They  were  probably 
even  harder  to  find  in  former  years 
than  today,  because  technical  educa- 
tion was  not  so  sought  for  in  employ- 
ees then  as  it  is  today. 

In  closing,  don't  be  snobbish  about 
your  first  job  or  how  much  it  pays. 
but  keep  your  eyes  ahead,  always 
work  hard,  keep  your  character  bright 
and  fine,  hold  to  your  religion,  and 
life  will  open  up  as  a  happy  and 
great    adventure    before    you. 

I  have  my  heroes  —  in  industry, 
Henry  Ford  and  George  Hunter;  in 
finance,  Alexander  Hamilton;  in  ed- 
ucation, Charles  William  Eliot;  in 
politics,  George  Washington,  Thomas 
Jefferson  and  Abraham  Lincoln;  in 
science,  Edison,  Marconi,  and  the 
Wrights;  in  law,  Marshall  and  Van- 
deventer.  Of  living  great  men,  Henry 
Ford  is  not  only  a  great  business 
leader,  but  a  great  humanitarian. 
The  Doctors  Compton,  the  Curies. 
Paderewski  and  Fritz  Kriesler  are 
revered  by  us  all.     Charles  Dawes  of 


Chicago  is   also  one  of  our   really   big 
men. 

Many  others  loom  large,  but  you 
will  see  that  my  heroes  are  not  those 
whose  names  emblazon  the  headlines, 
but  rather  are  those  whose  great  char- 
acter, coupled  with  achievement  in 
natural  abilities,  have  made  them  a 
real   inspiration. 
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sequence  of  the  student's  progress 
through  the  plant,  with  a  view  to  util- 
izing his  time  to  the  best  advantage, 
and  giving  him  experience  on  all  the 
various  functional  processes  of  the 
shop  and  also  in  the  engineering  and 
administrative  sections.  In  this  sched- 
uling it  is  intended  that  as  soon  as 
a  student  learns  a  particular  produc- 
tion job  he  shall  lie  moved  to  the  next 
job.  since  there  is  no  point  in  retain- 
ing him  on  a  job  on  which  he  can 
learn   nothing  more. 

As  far  as  adaptability  is  concerned. 
these  students  have  been  willing 
workers,  ready  to  tackle  even  the  hot 
and  heavy  work  in  the  shop.  They 
have  shown  ability  to  learn  the  new- 
jobs  in  a  short  time,  as  they  are 
transferred  from  place  to  place,  and 
in  a  few  weeks  are  able  to  produce  a 
full  day's  work  on  piece-work  jobs. 
They  become  quickly  adjusted  to  the 
new  surroundings  and  get  along  well 
with  their  supervisors  and  the  nun 
with  whom  tiny   work. 

Payment  for  the  shop  period  is 
made  on  a  weekly  basis  with  increases 
in  rate  each  year.  They  are  kept  on 
the  job   throughout   slack   periods,   and 


when  no  production  work  is  available. 
they  are  used  in  other  departments  of 
the   plant. 

Naturally,  as  pointed  out  before, 
and  as  indicated  by  these  details  .it 
the  operation  of  the  plan,  such  a  pro 
gram  does  require  a  large  investment 
of  time  and  effort  and  interest  on  the 
part  of  Management,  to  give  it  the 
proper  supervision  and  encourage- 
ment not  only  to  get  it  started  but  to 
carry  it  through.  It  is  not  a  plan 
that  can  be  started  and  then  allowed 
to  run  by  its  own  momentum.  Any 
plan  that  has  as  its  purpose  the  train- 
ing and  building  of  men  requires  a 
real  investment  on  the  part  of  Man- 
agement. 

A  good  investment  always  pays  di- 
vidends, and  if  this  investment  in 
education  and  training  is  carefully 
made,  there  will  be  dividends,  repre- 
sented not  only  in  the  acquiring  of 
an  intelligent  working  force  while 
these  students  are  on  production  work, 
but  also  in  the  acquisition  of  a  future 
supervisory  and  executive  personnel 
that  has  both  the  scholastic  training 
and  the  necessary  ground  work  in  shop 
methods,  materials,  and  equipment, 
that  has  become  adjusted  and  accli- 
mated to  the  atmosphere  of  industrial 
production,  and  that  has  learned  the 
art  of  cooperation  in  working  to- 
gether toward  a  common  goal. 
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first,  the  hen  or  the  egg.  Ponder,  for 
an  instant,  the  influence  of  good  roads 
upon  the  purely  cultural  aspects  of 
life,  upon  our  educational  achieve- 
ments, upon  our  religious  life,  upon 
our  social  activities.  Then  consider 
their  effect  upon  our  national  con- 
sciousness through  travel  and  through 
dissemination  of  newspapers  and  mag- 
azines and  other  forms  of  rapid  trans- 
mission of  information.  Good  roads 
bring  doctors  to  sick  beds,  make  vital 
statistics  possible,  enable  law  en- 
forcement officers  to  function.  And 
what  of  their  value  to  our  rural  pop- 
ulation? What  would  our  dinner 
tables  look  like  next  week  if  our  roads 
disappeared  today?  What  have  good 
roads  done  to  assist  in  the  decentral- 
ization of  industry  ?  These  are  only 
a  very  few  of  the  blessings  of  a  high- 
way system. 

When  speaking  of  a  contribution  to 
our  economic  and  social  life,  it  might 
be  well  to  defend  the  track-type  trac- 


tor in  considering  the  part  it  played 
in  the  World  War.  European  land- 
owners had  been  using  the  machines 
for  several  years  before  the  outbreak 
of,  this  catastrophe,  and  military  men 
were  not  long  in  discovering  that  this 
was  just  the  type  of  prime  mover  they 
wanted  to  haul  artillery  and  supplies 
over  rough   terrain. 

The  tanks,  contrary  to  a  popular 
misconception,  were  not  the  product 
nor  an  adaptation  of  the  product  of 
American  tractor  manufacturers, 
though  admittedly  inspired  by  the 
track-type  tractor.  The  thousands  of 
track-type  tractors  that  were  used  in 


the  World  War  served  to  displace 
horses  and  mules  for  hauling  power — 
perhaps  even  in  that  service  they 
made  a  contribution  to  progress.  In 
any  case,  the  war  did  one  thing — it 
popularized  this  type  of  machine — 
showed  its  possibilities  as  a  builder 
as  well  as  a  destroyer. 

Snow,  of  course,  presents  its  own 
problem  of  roads  good  and  bad.  but 
here  again  the  track-type  tractor  con- 
tributes its  services  to  the  speedy  and 
economical  removal  of  snow  from  both 
primary  and  secondary  roads  —  ex- 
tending their  use  through  the  twelve 
months  of  the  year. 
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Track-type  tractors  follow  in  the 
wake  of  disaster.  Behind  the  floods 
of  Louisville  and  Los  Angeles  and 
the  windstorms  of  Florida  and  New 
England  have  gone  fleets  of  these 
machines  helping  to  re-establish  com- 
munication and  transportation,  to 
prevent  epidemics,  to  repair  water 
and  other  public  service  facilities. 
While  in  California  they  worked  to 
salvage  the  land  itself,  in  New  Eng- 
land they  toiled  to  get  timber  into 
the  hands  of  the  public  before  it  was 
destroved  by  the  ravages  of  decav  or 
fire. 

Great  homage  is  due  the  men  of  the 
engineering  profession  because,  all 
through  the  history  of  the  track-type 
tractor  as  it  has  been  put  to  ever 
more  difficult  and  more  severe  tasks, 
it  has  been  the  engineers — the  design- 
ers, the  metallurgists,  the  experi- 
mental staffs,  the  field  observers — 
who  have  met  the  challenge  by  de- 
signing ever  better  machines. 


THE  AVIATION  INDUSTRY 

(From   page  21 ) 

valves  and  cylinders  begun  in  the 
McCook  Field  laboratories  in  1919. 
The  methods  evolved  there  resulted 
directly  in  the  production  of  the  fa- 
mous Wright  J-5  "Whirlwind."  The 
higher-powered  air-cooled  engines  of 
today  gradually  followed. 

As  the  result  of  an  investigation  of 
heat  losses  in  water-cooled  cylinders, 
ethylene-glycol  was  tried  in  1923  at 
McCook  Field  as  a  possible  high- 
temperature  cooling  element.  The  re- 
sult was  the  gradual  obsolescence  of 
water-cooled  engines,  a  sixty-five  per 
cent  reduction  in  radiator  size,  and  a 
decided   saving   in   weight. 

The  development  of  superchargers 
was  a  pioneering  venture  on  the  part 
of  Materiel  Division  engineers  and 
this  has  become  a  prime  factor  in  the 
high  performance  derived  from  pres- 
ent power  plants.  In  the  past  few- 
years,  the  supercharger  has  been  ap- 
plied to  cockpits  for  the  comfort  of 
passengers.  The  Lockheed  C-35  built 
for  the  Air  Corps  incorporates  a  su- 
percharged pressure-cabin  which  not 
only  proves  highly  successful  in  test 
Hiii'lit  but  has  caused  the  supercharger 
feature  to  be  adapted  to  other  types 
of  aircraft   for   altitude   flying. 

Other  studies  by  the  Materiel  Di- 
vision have  resulted  in:  Development 
of  100-octane  fuel,  in  cooperation 
with  the  fuel  industry,  which  has  re- 
sulted  in   increased   power   output. 

Perfection  of  an  oil-dilution  system 
and  priming  system  to  facilitate  the 
starting  of  engines  in  cold  weather. 

Development  of  instruments  for  re- 
cording  vibrations   in    propeller-crank 


shaft  combinations  in  high-speed  air- 
planes and  with  these  tile  subsequent 
perfection  of  a  simple  vibration- 
damping  mechanism. 

Design  of  navigation  and  landing 
lights,  revolving  beacons,  boundary 
and  obstacle  lights,  and  floodlights 
for  night  airways. 

Development  of  navigation  and 
flight  instruments  which  have  made 
possible  the  first  solo  blind  landing 
and  the  first  automatic  landing  of  air- 
planes by  Air  Corps  officers. 

Development  in  cooperation  with 
the  Signal  Corps  of  the  first  radio 
beacon  which  has  resulted  in  the  pres- 
ent-day system  of  radio-beacon  equip- 
ment for  cross-country  flying. 

Transition  from  wood  to  metal 
propellers  and  more  recently  to  con- 
stant-speed, controllable-pitch,  full- 
feathering  propellers,  as  the  result  of 
studies   at   McCook  Field. 

Improved  photographic  technique, 
new  films,  and  faster  shutters  and 
lenses  which  have  made  it  possible 
to  obtain  photographs  at  distances  as 
great  as  331  miles.  The  new  highly 
sensitized  haze-penetration  film  has 
given  good  results  in  photographing 
through   fog. 
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than  their  large  number.  However. 
the  present  strength  of  the  faculty 
is  not  by  any  means  due  entirely  to 
the  recent  additions.  The  whole- 
hearted cooperation  given  by  older ; 
faculty  members,  as  well  as  by  the 
newer  ones,  has  been  an  important 
factor  in  improving  the  general  effec- 
tiveness  of  the   whole   institution. 

The  growth  of  the  Research  Foun- 
dation and  the  establishment  of  I 
strong  graduate  program,  with  its  in- 
creased emphasis  on  faculty  research! 
have  been  stimulating  influences.  The 
cooperative  program  in  Mechani 
Engineering  has  won  wide  acceptance 
both  within  the  institution  and  anions;  | 
the  industries  of  the  Chicago  area. 
Evening  classes  are  serving  the  needs 
of  the  community  more  effectively 
than  ever  before  and  promise  to  be 
increasingly  effective  in  years  to 
come.  Marked  improvements  ha 
been  made  in  plant  and  equipment. 

Public  interest  and  support  fori 
Armour  has  been  measurably  im- 
proved and  the  Board  of  Trustees  has 
been  greatly  strengthened.  Finan- 
cially, Armour  is  on  a  sound  basis  as- 
evidenced  by  the  fact  that  operating 
expenses  are  within  operating  incoi 
Certainly  this  record  of  progress  ini 
the  face  of  relatively  meager  financial 
support  is  a  creditable  one.  How 
much  more  useful  Armour's  services  < 
could  be !  How  much  better  could) 
youth  and  industry  be  served  with 
more  adequate  financial  support! 
Surely  it  would  be  difficult  to  find  ai 
better  place  to  make  an  investment 
in  the   future  of  America. 
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NEW  FACULTY  MEMBERS 

(From   page   30) 

Fellowship,  a  University  Research 
Fellowship,  and  a  second  Tutorial 
Fellowship  at  the  same  university. 
Mr.  Sanford  has  completed  all  the  re- 
quirements for  the  degree  of  Ph.  D. 
at  Northwestern  with  the  exception 
of  the  dissertation. 

MELVIN  L.  SCHULTZ,  Instruc- 
tor in  Chemistry,  obtained  his  under- 
graduate and  graduate  education  at 
the  University  of  Chicago.  He  re- 
ceived his  B.  A.  degree  in  Chemistry 
i  1931,  and  the  Ph.  D.  degree  for 
hich  he  is  now  working  is  to  be  in 
the  same  department.  The  research 
for  his  dissertation  involves  an  inves- 
tigation of  the  effect  of  an  intense 
centrifugal  field,  of  the  order  of  mag- 
nitude of  5  X  103  —  10fi  g,  on  the 
rate  of  radioactive  decay  of  a  num- 
ber of  artificial  and  natural  radio- 
active substances.  In  addition.  Mr. 
Schultz  has  participated  in  a  search 
for  an  effect  of  such  fields  on  various 
types  of  optical  spectra.  He  has 
tudied  some  of  the  aspects  of  at- 
mospheric radio-activity  and  has  done 
work  on  the  absorption  spectroscopy 
of  solutions  of  rare-earth  salts. 

PAUL  ROBERT  TRUMPLER, 
Instructor  in  Mechanical  Engineer- 
ing, graduated  from  the  Easton, 
Pennsylvania  High  School  in  1932. 
and  from  LaFayette  College  in  1936. 
He  has  the  degree  of  B.  S.  in  Me- 
hanical   Engineering. 

At  Lafayette  College  he  was 
awarded  the  Traill  Green  Mathemat- 
ics Prize,  and  the  Fraser  Prize  in 
Metallurgy.  He  also  delivered  the 
Salutatory  and  Scientific  Oration  for 
class.  He  received  his  Ph.  D.  de- 
gree at  Yale  in  1940,  majoring  in  Me- 
chanical Engineering.  He  is  a  mem- 
er  of  Tau' Beta  Pi,  Sigma  Xi.  Phi 
Beta  Kappa  and  the  American  Soci- 
ety of  Mechanical  Engineers. 

Dr.  Trumpler  has  been  a  Test  En- 
gineer for  the  Rinek  Cordage  Com- 
pany, a  Research  Engineer  for  West- 
inghouse  Electric  and  Manufacturing 
Company,  and  an  Assistant  in  Calcu- 
lus at  New  Haven  Junior  College.  He 
has  conducted  research  on  Dam  Mod- 
els, on  the  Effect  of  Grain  Size  on 
Fatigue  Strength  of  a  Low  Carbon 
Steel,  on  the  Theory  of  Fatigue  Fail- 
ure, and  on  the  Strength  of  Rope 
Knots. 

MERIT  P.  WHITE.  Assistant 
Professor  of  Civil  Engineering,  ob- 
tained his  Grammar  and  High  School 
education  in  Massachusetts  and  Cali- 
fornia, and  graduated  from  Dart- 
mouth College  in  1930  with  the  de- 
gree of  C.  E.  He  was  a  student  at 
California     Institute     of     Technology 


from  1931  to  1935,  receiving  the  de- 
grees of  M.  S.  and  Ph.  D.  His  ex- 
perience has  included  assignments  as 
Junior  and  Assistant  Engineer,  and 
Assistant  Engineer  in  the  Soil  Con- 
servation Service,  and  he  has  worked 
in  the  Hydraulic  Research  Labora- 
tory at  the  California  Institute  of 
Technology.  He  has  also  been  Re- 
search Associate  at  the  Graduate 
School  of  Engineering  at  Harvard, 
and  a  Research  Fellow  at  the  Cali- 
fornia Institute  of  Technology.  Dr. 
White's  special  field  of  interest  has 
been  in  Structures,  Fluid  Mechanics 
and  Vibrations,  the  latter  particularly 
in  connection  with  the  effects  of 
earthquakes  on  buildings.  He  is  a 
member  of  Sigma  Xi,  Phi  Beta 
Kappa,  Gamma  Alpha,  The  Ameri- 
can Society  of  Civil  Engineers,  and 
the  Seismological  Society  of  America. 
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Printers 

6400  Minerva  Avenue,  Chicago 

Phone  Hyde  Park  2415 


VI lied    Radii 

CORP  O.RATI  O  N 

833  W.  Jackson  Blvd. 

CHICAGO,  ILL. 

"Everything  in  Radio" 


QUAM  SPEAKERS 

"RADIO'S  FAVORITE  VOICE" 


QUAM-NICHOLS  CO. 

CHICAGO,  ILLINOIS 

1674  Broadway,  New  York 


HAMILTON  BROS. 

Real  Estate 

CHESTER  CHARLES 


\~S  Machine 

«-  p  e  o„  wort  Products 

made  exact   to  speci- 
fications.   Capacity  CONTRACT 
1    16"    to  25a".                  MANUFACTURING 


C.    A.     Kmienfer 


General  Engineer iM  VDorks 

4,7 -Q7\t Division  Street  -  Cificagp 


Calumet  4901  Res.   So.  Shore   5129 
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THOS.  J.  MURPHY 

ASH  AND  RUBBISH  REMOVAL 

EXCAVATING  -  CINDERS 

DEPENDABLE    SERVICE 

2236-38   Calumet   Ave.  Chicago.    III. 


ANALX/Ty- 

CON/ULTANT/ 
MANUFACrURfl)/ 


Scale    and    Corrosion    Control 


Aqueous   Systems 

D.  W.  Haering  &  Co.,  Inc. 

2308   S.  Winchester   Ave. 
Chicago.  111.  Haymarket  0246 


Telephone 

FRANK  S.  DUNHAM 

DEArborn  7003-7004 

For     information     on     any 
size  water  softener  or  filter 


THE  PERMUTIT  CO. 

210  So.  Clark  St., 
Chicago 
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ELECTRICAL   FUSES 

FOR  EVERY  CIRCUIT 

A  Tribute  to  Dr.  T.   C.  Poulter  for  His  Amazing  Scientific  and 
Engineering  Accomplishment 


ON  LAND 
ON  SEA 
AND  NOW— 

On  the  Snow  Cruiser  Bound  for  the  South  Pole 

Economy  Renewable  Eco,  Clearsite  and  Tamres  Fuses 

ECONOMY   FUSE  AND   MANUFACTURING   CO. 

Greenview  Avenue  at  Diversey  Parkway  Chicago,  III. 

A  QUARTER  CENTURY  OF  DEPENDABLE  SERVICE 
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For  Keener  Refreshment 


If's  Lighter!  It's  Brisk-Bodied,  Not  Logy! 

•  THE  ST.  REGIS  IS  A  MANHATTAN  TRADITION 
FOR  QUALITY  ...  a  distinguished  hotel  that  holds 
the  secret  of  eternal  youth.  Here  Pahst  Rlue  Ribbon's 
95-year  Quality  completely  wins  the  gay  young  mod- 
ern world  ...  as  it  does  in  smartest  hotels,  restaurants, 
clubs  and  lounges  right  across  America. 

Yes,  keen  judges  of  fine  living 
pick  Blue  Ribbon  as  the  Beer  of 
Quality.  They  prefer  its  lighter, 
brighter,  more  thirst-quenching  char- 
acter. They  know  it  keeps  yon  on 
the  keen  side.  This  master-blended 
formula  is  a  Pabst  secret  with  a 
95-year  tradition.  You  won't  find  it 
in  any  other  beer.  So  demand  Blue 
Ribbon  and  treat  yourself  to  the 
golden  goodness  you  never  tire  of! 

Copyright  1939.  Pabst  Sales  Company.  Chicago 
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Scientific  judgment  picks  famous  Peabody 
Coal  to  meet  exacting  polar  reQuirements 


qualities  prized  for  heating  and 
cooking   in   temperatures   to   80° 
e,  below  zero  — 


-PERMIT  NO  QUESTION  OF  THE  UTMOST 
IN  FUEL  CONVENIENCE  AND  HEATING 
LUXURY  FOR  HOME  USE! 


In  selecting  coal  for  heating  and  cooking  at  the 
base  camps  of  the  new  Byrd  Antarctic  Expedition, 
the  scientists  in  charge  sought  uncommon  qualities. 

Their  coal  had  to  be  of  firm  structure  to  with- 
stand abnormal  handling  without  excessive  break- 
age during  the  varied  course  of  its  13,000  mile 
journey  to  the  polar  ice  barrier. 

The  extreme  necessity  of  eliminating  useless 
weight,  called  for  coal  with  the  least  possible 
moisture  and  ash. 

Space  limits  demanded  a  long  burning  quality  to 
minimize  the  number  of  tons  needed.  And  the 
south  pole  temperatures  ranging  to  80°  below  zero, 
certainly  required  rich,  flexible  heating  power! 

These  requisites  could  be  obtained  in  no  ordinary 
coal.  They  stood  for  quality  of  the  very  highest 
order.  It  is  therefore  a  clear  tribute  to  the  outstand- 
ing worth  of  GREAT  HEART  that  it  was  approved 
and  selected  for  the  use  of  the  expedition. 


PEABODY  COAL  COMPANY 


CHICAGO  •  NEW  YORK-  ST.LOUIS  •  OM  AH  A  •  CINCINNATI 
•  SPRINGFIELD    •     •    MINNEAPOLIS    * 


Every  Foot  Quickly  Available 
and  at  Lowest  Cost 
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Every  square  foot  of  floor  area  in  this  modern  storage  hay  is  quickly  available  and  at 
lowest  eost  because  of  the  Tiger  overhead  crane  with  motor-operated  special  grapple 
controlled  by  crane  operator  from  the  cage.  The  crane  man  quickly  spots  and  delivers 
any  particular  stock  desired. 

Here,  as  in  so  many  other  material-handling  jobs,  the  Tiger  crane  supplies  efficient, 
dependable  overhead  transportation  —  the  kind  of  transportation  every  modern  plant 
should  have  for  profitable  production.  Because  it  also  operates  at  low  cost,  the  Ti«er 
crane  is  the  answer  to  many  industrial  handling  problems.  Let  us  show  you  how  a  Tiger 
crane  can  help  you  earn  greater  profits. 


WHITING  CORPORATION 


SEND  FOR  CATALOG  300 

•  15689  Lathrop  Avenue 


Harvey,  Illinois 


Electric  Traveling  Cranes 
Foundry  Equipment 
Railroad  Equipment 
Pulverized  Coal  Machinery 
Stokers  —  Special  Machinery 


\^[fijTOB 


PIONEERS       SINCE 


FORfREAL  Ml 


Yes  Sir-e-e!  Chesterfields  take 
the  lead  for  mildness . . .  they  take  the  lead 
for  better  taste.  With  their  right  combination 
of  the  World's  best  cigarette  tobaccos  they  give 
millions  more  smoking  pleasure. 

. . .  watch  the  change  to  Chesterfield 


Copyi    In  1939,  Lit 


Myers  Touacco  Co- 


ARMOUR 
ENGINEER 


AND  ALUMNUS 


December,  19  39 


ERVICE 


THE  test  of  good  chemical  service  comes  when  the 
going  gets  hard  —  when  the  demand  increases  and 
materials  are  difficult  to  obtain  in  sufficient  quantities. 

Our  customers  are  highly  appreciative  of  the  way 
Witco  has  adapted  its  service  to  meet  the  demands  of 
the  present  emergency  period.  During  the  past  few 
months  we  have  helped  manufacturers  in  many  fields 
maintain  up-to-the-minute  production  schedules  by  pro- 
viding them  with  much  needed  chemicals,  oils  and 
pigments. 

For  new  customers  in  need  of  such  materials  Witco 
is  making  every  attempt  to  supply  requirements  also. 
Reasonable  quantities  of  the  products  listed  in  the 
column  at  the  right  are  available  now.  To  test  their 
quality  simply  check  the  products  you  want  in  the 
space  indicated,  cut  on  the  dotted  line  and  mail  to  Witco. 
Samples  will  be  sent  to  you  promptly. 


WISHNICK-TUMPEER,  INC. 

Manufacturers  and  Importers 
New  York,  295   Madison  Avenue    •    Boston,  141   Milk   Street   •    Chicago, 
Tribune  Tower   •   Cleveland,  616  St.  Clair  Avenue,  N.  E.   •    Harold  Wilson 
&  Witco,  Ltd.,  32  Welsby  Court,  London,  W.  5,  England  •  Witco  Affiliates: 
Witco  Oil  &  Gas  Company   •  The  Pioneer  Asphalt  Company 
-  Panhandle  Carbon  Company 
BUY        DIRECT        AND        PROFIT        DIRECTLY 


Gentlemen: 

Please  send  me  samples  of  the  following: 

WITCO  CARBON  BLACKS  FOR  PAINTS,  ENAMELS  AND 
LACQUERS  are  available  in  a  wide  range  of  intensities  that 
permit  the  attainment  of  desired  results  within  the  cost  of 
any  formula  — 

1.  WITCO  REGULAR  CARBON  BLACK  is  especially  pro- 
duced for  commercial  and  similar  types  of  paints. 

□  2.  WITCO  NO.  100  CARBON  BLACK  is  very  popular 
for  industrial  purposes.  Low  in  price  but  with  greater  intensity 
than  REGULAR.  Excellent  for  leather  finishes. 

__  3.  WITCO  HITONE  CARBON  BLACK  is  a  good  black  for 
many  intermediate  types  of  work  —  industrial  lacquers,  enam- 
els, etc. 

4.  WITCO  STANDARD  CARBON  BLACK  is  an  intense 
black  to  be  used  where  specifications  call  for  a  slightly  lower 
priced  black  than  SUPER.  Gives  fine  results  in  enamels. 

5.  WITCO  SUPER  BLACK  is  a  widely  used  black  suitable 
for  automobile  enamels  and  high  grade  lacquers  where  high 

□  6.  WITCO  EXTRA  SUPER  CARBON  BLACK  meets  all  but 

C  7.  WITCOLAC  CARBON  BLACK  is  the  most  intense  block 
available.  Meets  the  highest  requirements  for  lacquers  and 
enamels. 

D  WITCO  FERROX  COLORS  are  known  for  their  remarkably 
smooth,  fluffy  texture  and  their  striking  compatibility  with 
synthetic  vehicles.  High  in  tinting  strength,  covering  power, 
sun  fastness  and  weather  resistance. 

□  WITCO  ALUMINUM  AND  ZINC  STEARATES  are  not  only 
unusually  pure  but  of  an  exceptionally  even,  fluffy  texture 
free  from  all  traces  of  "greasy"  lumps. 

[7  WITCO  STEARITE  is  produced  by  a  special  process  and 
gives  excellent  results  in  polishes  and  platers'  polishing  com- 
pounds, in  varnishes,  in  plastics  as  a  water  repellent,  in  chemi- 
cal manufacture  and  as  a  base  for  the  manufacture  of  stearates. 

□  WITCO'S    PIONEER    BRAND    HYDROCARBONS    (M.  R.) 

are  high  grade,  refined,  pure  asphalt  products,  glossy  black, 

D    WITCO  MAGNESIUM  CARBONATE   is   one   of  the   most 

transparent  products  available  on  the  commercial  market  to- 
day.   Available    in    densities  to  meet   individual    specifications. 

D  WITCO  TITANIUM  DIOXIDE  is  a  product  in  which  a  new 
It   permits  formulations  of  great  hiding    power  and   low   pig- 

□  WITCO  WHITING  is  an  inert  pigment  of  low  cost  that 
permits  the  formulation  of  products  with  excellent  luster. 
Exhibit:  a  clean  transparency  under  oils. 

D  WITCO  BLANC  FIXE  is  pure,  speck-free,  made  by  the 
direct  process  that  assures  better  color  and  more  uniform  oil 

G  WITCO  CHINA  CLAY  is  widely  used  for  improving  brush- 
ing qualities  and  suspending  other  pigments  in  paints  because 
of  its  light,  fluffy  texture. 

~J  WITCO  BARYTES  ore  available  in  both  ground  and  water 
floated  grades  and  con  be  relied  upon  to  give  quality  results. 

• 

Name 

Firm 

Tiile 

Address 

City State 


G-E  Campus  /Yews 


CONQUERING  HEROES 

npWO  newcomers  to  the  G-E  family  of  electric  products 
took  the  stage  recently  and  proved  to  250  industrial, 
utility,  and  railroad  guests  that  they  could  "take  it."  The 
pair  were  oil-less  circuit  breakers,  designed  for  applications 
heretofore  limited  to  oil-type  breakers. 

As  are  all  their  brethren,  these  breakers  are  designed  to  protect 
electric  circuits,  interrupting  those  circuits  when  the  current 
rises  to  a  dangerous  level.  One  of  the  pair  operates  magneti- 
cally. The  other  uses  high-pressure  air.  As  they  should  have 
been,  the  actual  circuit  interrupting  tests  in  themselves 
were  properly  uneventful.  The  breakers  passed  them  with 
ease  —  even  though  one  test  exceeded  their  interrupting 
ratings  by  50  per  cent. 

Among  those  present  were  three  distinguished  ex-Test  men — 
E.  0.  Shreve,  Iowa  State  '04,  G-E  vice-president  in  charge  of 
apparatus  sales;  M.  O.  Troy,  Virginia  '96,  commercial  vice- 
president  and  head  of  the  Central  Station  Department;  and 
D.  C.  Prince,  Illinois  '  1  2,  head  of  the  engineering  department, 
G-F.  Philadelphia  Works. 


SKYSCRAPER  STRETCHERS 

^TEW  YORKERS  who  have  the  tallness  of  their  city's 
skyscrapers  neatly  cataloged  in  their  minds  will  soon 
have  some  mental  reorienting  to  do.  General  Electric 
engineers  are  stretching  the  towering  G-E  building  in  mid- 
town    Manhattan. 


The  actual  stretchers  are  four  25,000,000-candlepower  search- 
lights of  a  type  recently  introduced  by  General  Electric.  Each 
contains  three  "midget  suns"— 1000-watt  water-cooled 
mercury  lamps  the  size  of  a  cigarette.  Four  of  these  search- 
lights are  being  mounted  so  that  they  will  send  their  streaks  of 
bluish-white  light  up  the  building's  corners,  accentuating  the 
structure's  vertical  lines  and  creating  an  illusion  of  greater 
height.  Under  favorable  atmospheric  conditions  the  beam 
will  be  visible  high  above  the  tower. 

Thus,  G-p:  illuminating  engineers,  some  of  whom  only  recently 
completed  the  Test  Course  for  engineering  college  graduates, 
continue  to  introduce  new  methods  of  illumination.  Other 
examples  of  their  work  can  be  seen  in  all  parts  of  the  nation— 
on  highways,  buildings,  city  streets,  athletic  fields,  and 
hundreds  of  other  places. 


SIT  STILL.  PLEASE! 

Q<  >A1  E  photographic  subjects  are  the  perfection  of  immobil- 
^  ity,  but  not  so  the  subjects  of  W.  K.  Rankin,  G-E  engineer. 
He  photographs  electric  arcs,  the  Hashes  of  electricity  that 
occur  when  a  circuit  is  broken. 

Before  he  could  photograph  these  arcs,  Mr.  Rankin  had  to 
catch  up  with  them.  He  designed  what  is  believed  to  be  the 
world's  fastest  camera — capable  of  taking  120,000  pictures  per 
second.  The  fast-stepping  arcs  occurring  in  various  types  of 
electric  apparatus  can  now  be  more  closely  studied  and  the 
product  itself  improved. 

In  making  the  camera  it  was  found  undesirable  to  use  glass 
lenses.  Therefore,  the  pinhole  principle  was  used,  employing 
1000  holes  of  .01  inch  diameter  through  which  light  passes  to 
the  film.  The  camera  is  its  own  darkroom,  being  surrounded 
by  a  case  large  enough  to  house  its  operators. 


GENERAL  ®)  ELECTRIC 


THE  SNOW  CRUISER 

BOUND  FOR   THE  SOUTH  POLE 


At    Hi::    i-ikI    of    11    lomj    nii-liill    pull 


n1    Cazenovia,    Nrw 


FOR  EVERY  CIRCUIT 


The    main    eleitriml    instrument    panel 
the    Cruiser    with    Tamres    and    Clearsite 
plug    fuses   in    use    uinht).    and   Eeono 
Hriiiit'ulili      rnrtrirlnc     fuses     (lairer     le 


Built  by  the  Research  Foundation  of  Armour 
Institute  of  Technology  as  a  research  project, 
(Project  1-69),  the  Snow  Cruiser,  a  marvel  of1 
engineering  ingenuity  and  scientific  resource- 
fulness, is  protected  by  ECONOMY  RE- 
NEWABLE, ECO,  CLEARSITE,  AND) 
TAMRES  FUSES.  Its  very  recent  "shake- 
down" cruise  from  Chicago  to  Boston  proved: 
the  Cruiser's  inherent  practicability  for  long, 
hard  usage  just  as  over  twenty-five  years  of 
constant  usage  and  infinite  care  in  develop- 
ment have  proven  the  worth,  dependability, 
and  desirability  of  Economy  Fuses. 


QUARTER       CENTURY      OF       DEPENDABLE       SERVIC 


EcqnomtFuse  andManufactukixg  Co. 


( !  -( :i M ^YBnTKliLJU.U.  S.A-. 
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■  H.  L.  DELANDER  Is  Editor  of  the  Valve 
World,   published   by  the  Crane  Company. 

■  FRANCIS  W.  GODWIN  is  Director  of 
Chemical  Research,  in  the  Research  Foun- 
dation of  Armour  Institute  of  Technology. 
He  accompanied  the  Snow  Cruiser  on  its 
shakedown  trip  from  Chicago  to  Boston. 

■  LINTON  E.  GRINTER  is  Vice-President 
of  Armour  Institute  of  Technology;  Dean 
of  the  Graduate  Division;  and  Professor 
of  Civil  Engineering. 

■  EARLE  L.  KENT  is  Instructor  in  Elec- 
trical Engineering.  He  is  the  inventor  of 
several   electronic   musical   instruments. 

■  WILLIAM  C.  KRATHWOHL  is  Pro- 
fessor of  Mathematics  and  Director  of  the 
Department  of  Educational  Tests. 

■  JAMES  C.  PEEBLES  is  Professor  of  Ex- 
perimental Engineering  and  Acting  Di- 
rector of  the  Department  of  Mechanical 
Engineering. 

■  FRED  A.  ROGERS  has  been  associated 
with  Lewis  Institute  for  more  than  forty- 
three  years  as  Instructor,  Assistant  Pro- 
fessor, and  Professor.  Since  1932,  he  has 
been  Dean  of  Engineering;  since  1938,  he 
has  shared  with  Dean  Clarence  L  Clarke 
the  responsibilities  of  directing  the  Insti- 
tute. Dean  Rogers  is  a  graduate  of  the 
University  of  Michigan;  a  member  of 
many  engineering  societies;  a  consulting 
engineer;  and  a  technical  adviser  for  sev- 
eral companies.  He  has  served  as  an 
expert  witness  in  many  cases  involving 
patents  and  damage  suits. 


■  JOHN  J.  SCHOMMER  is  Professor  o 
ndustrial  Chemistry;  Director  of  Place 
nent;  and  Director  of  Physical  Educatio 
it  Armour   Institute  of  Technology. 
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ARMOUR  AND  LEWIS  UNITE 


ARMOUR  Institute  of  Technology 
and  Lewis  Institute,  each  with 
nearly  fifty  years  of  honorable  rec- 
ord, have  entered  into  an  agreement 
to  combine  to  form  the  Illinois  Insti- 
tute of  Technology.  In  the  new  or- 
ganization, the  backgrounds  and  the 
reputations  of  the  two  component  col- 
leges are  recognized  by  the  use  of  the 
names  Armour  College  of  Engineer- 
ing, for  the  division  of  engineering, 
and  Lewis  College  of  Science,  for  the 
division  of  science  and  arts. 

The   union  results   in  the   formation 
of  a  center  of  technological  education 


having  about  7,000  students  in  day 
and  evening  classes,  the  largest  school 
of  its  kind.  Alumni  and  former  stu- 
dents  number  more   than   70,000. 

The  desirability  of  this  step,  the 
most  important  in  the  history  of 
Armour  and  Lewis  since  their  founda- 
tion, was  considered  carefully  and  at 
length  by  the  trustees  of  the  two 
schools,  and  the  plan  for  consolida- 
tion was  adopted  by  unanimous  vote. 
Representative  groups  of  Armour  and 
Lewis  alumni,  from  classes  graduated 
as  far  back  as  1899,  have  voted  unan- 
imously for  resolutions  of  approval. 


During  the  school  year  now  in  prog- 
ress, there  will  be  little  change  in 
programs  already  under  way,  but 
study  will  be  given  to  the  working  out 
of  details  in  accordance  with  the  gen- 
eral principles  that  have  been  decided 
upon.  In  September  of  next  year  the 
consolidation  will  take  effect,  but  for 
a  while  it  will  be  necessary  to  operate 
both  the  Armour  and  Lewis  plants. 
Complete  development  of  the  plan 
contemplates  the  acquisition  of  a  new, 
well-planned  campus,  conveniently 
situated. 

The  new  institution  will  provide  for. 


integration  of  the  educational  work 
in  the  fields  of  science,  engineering, 
management,  and  the  humanities,  now 
carried  on  in  the  two  colleges.  Both 
schools  will  contribute  important  fea- 
tures to  a  program  superior  to  what 
would  be  easily  practicable  for  either 
working  alone.  Control  will  be  by  a 
Board  of  Trustees  of  fifty-five  mem- 
bers, including  all  of  the  present 
trustees  of  Armour  and  of  Lewis. 

The  educational  program  will  have 
as  its  basis  a  foundation  of  the 
sciences — physics,  chemistry,  mathe- 
matics, geology,  and  biology.  The  en- 
gineering curricula  will  include  civil, 
mechanical,  electrical,  chemical,  and 
fire  protection  engineering.  An  expan- 
sion   of   the    work    in    the    division    of 


architecture  and  applied  art  now  be- 
comes possible  through  the  union  of 
the  two  colleges  and  the  fact  that 
architects  of  international  reputation 
have  recently  been  added  to  the  stall 
of  Armour. 

The  department  of  biology  already 
in  operation  at  Lewis  will  bring  added 
strength  to  the  work  in  sanitary  engi- 
neering which  has  recently  been  given 
increased  facilities  at  Armour.  A  com- 
prehensive program  of  public  health 
engineering  is  thereby  made  possible. 

Emphasis  will  be  placed  upon  in- 
dustrial management,  to  meet  the  in- 
creasing demands  of  industry  for  men 
with  this  training  and  for  research  in 
the     field    of    management     and    per- 


The  present  Armour  cooperative 
course  in  mechanical  engineering  will 
be  continued.  It  is  about  to  enter  its 
fifth  year,  and  has  been  notably  suc- 
cessful, as  indicated  by  the  present 
enrollment  of  three  hundred  students 
who  are  employed  by  one  hundred  and 
ten  industrial  corporations  in  the  Chi- 
cago area. 

The  new  Institute  has  had  twenty- 
five  years  of  experience  in  the  teach- 
ing of  aeronautics  and  aeronautical 
engineering.  Pilot  training  now  in 
operation  under  the  sponsorship  of  the 
Civil  Aeronautics  Authority,  and  re- 
search projects  sponsored  by  the  Na- 
tional Advisory  Committee  for  Aero- 
nautics, combined  with  new  facilities 
that   will  result  from  the  merger,  will 
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enable  the  institution  to  assume  an 
important  position  in  teaching  and  re- 
search in  aeronautics. 

One  of  the  most  important  functions 
of  the  new  school  will  be  to  provide 
greater  opportunities  for  adult  educa- 
tion   by    offering    college    courses    to 


young  men  and  women  who  are  earn- 
ing their  living.  The  evening  curric- 
ula in  the  adult  education  division 
will  offer  the  degree  of  Bachelor  of 
Science  in  all  the  major  fields  of  en- 
gineering, arts,  and  science. 

In   the   Chicago   area,   the   master's 


degree  in  engineering  has  been  ob- 
tainable only  at  Armour.  This  gradu- 
ate division  already  enrolls  more  than 
four  hundred  students,  and  is  the 
second  largest  in  the  United  States. 
Increased  emphasis  will  be  given  to 
(Turn  to  page  45) 
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By 

FRED  A.  ROGERS 


IN  THE  latter  part  of  the  Gay 
Nineties,  I  was  stationed  in  a  uni- 
versity town  in  the  southeastern  part 
of  the  state  of  South  Dakota.  Having 
partly  lived  down  the  depression 
whieli  occupied  most  of  the  Nineties, 
I  journeyed  to  South  Dakota  because 
I  had  heard  that  this  particular  town 
was  about  to  construct  an  electric 
power-plant  and  thought  myself  qual- 
ified to  undertake  the  job,  provided  I 
could  get  it.  I  later  found  that  I 
was,  and  finished  the  installation  in 
good  time.  I  became  rather  tired  of 
the  twelve-hour  day  then  in  effect  in 
that  part  of  the  country  and  decided 
to  look  around  for  another  position. 
A  friend  of  mine  who  was  located  in 
Chicago  at  the  time  wrote  me  that 
there  was  about  to  be  built  in  that 
city  a  private  institution  of  learning, 
and  informed  me  that  I  might  be  able 
to  get  a  position  there  if  I  wished  to 
make  a  change.  Up  to  that  time  it 
had  never  occurred  to  me  to  attempt 


a  teaching  job,  but  I  was  more  or  less 
fascinated  with  the  idea  and  decided 
to  try  it  out  if  I  was  fortunate  enough 
to  be  selected  for  a  position  in  the 
new  school. 

One  rainy  week-end  about  the  mid- 
dle of  October,  I  was  visiting  some 
friends  on  a  farm  about  thirty  miles 
away  from  this  university  town,  and 
on  Saturday  night,  long  after  dark, 
two  men  appeared  and  asked  for  me. 
These  men  had  driven  all  the  way 
from  town  in  a  two-horse  buggv  to 
inform  me  that  a  telegram  had  ar- 
rived summoning  me  to  Chicago.  It  is 
needless  to  say  that  at  that  time  there 
were  no  automobiles  and  no  roads  in 
South  Dakota  over  which  automobiles 
could  run  if  there  had  been  such  con- 
veyances. Furthermore,  telephones  in 
the  country  were  unheard  of.  Early 
the  next  morning  we  started  for  town, 
over  roads  that  were  hardly  more  than 
trails,  and  swimming  with  mud  and 
water;  we  arrived  toward  evening  of 
the  same  day. 

I  arrived  in  Chicago  on  the  follow- 
ing Wednesday  morning,  and  I  was 
told  to  go  to  the  corner  of  West  Madi- 
son and  Robey  Streets  where  the 
school  was  located.  Arriving  there,  I 
found  a  magnificent  new  fire-proof 
building  built  of  gray  stone  and  brick. 


six  stories  high,  with  the  legend  over 
the  entrance  carved  in  the  stone, 
Science,  Literature,  Technology, 
and  under  that  the  name  Lewis  Insti- 
tute painted  in  letters  of  gold  in  the 
glass  panel  above  the  doors.  I  was  very 
much  impressed  with  the  appearance 
of  the  building,  and  began  to  study 
the  surroundings.  I  noted  that  there 
was  a  double-track  street-car  line  on 
Madison  Street  running  east  and  west, 
to  and  from  the  city.  I  also  noted  that 
when  one  was  near  the  tracks  there 
was  a  peculiar  singing  noise  issuing 
from  them.  I  learned  that  this  was  a 
cable  line  on  which  ran  two  or  three- 
car  trains  pulled  along  by  a  cable 
underneath  the  tracks.  There  was  also 
an  electric  line  running  north  and 
south  on  Robey  Street.  This  was  a 
single-track  road  having  switches  for 
passing  at  intervals,  and  the  cars  were 
the  old-style  four-wheel  trolley  cars 
operating  about  ten  minutes  apart. 
There  were  two  elevated  stations  on 
two  different  elevated  lines  within  a 
quarter  of  a  mile  of  the  school,  the 
elevated  and  surface  lines  providing 
very  good  transportation.  About  half 
a  mile  to  the  east  was  Ashland  Ave- 
nue, a  north  and  south  boulevard, 
which  at  that  time  was  considered  the 
"gold  coast"  of  the  West  Side,  many 
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prominent  families  residing  there. 
There  were  good  residential  districts 
to  the  north,  south,  and  west  also. 
Madison  Street  had  been  paved  many 
years  before  with  cedar  blocks.  These 
blocks  had  at  that  time  partially  dis- 
appeared so  that  in  rainy  weather 
there  were  many  mud  holes  at  least  a 
foot  deep  in  the  streets. 

Upon  entering  the  building,  I  dis- 
covered the  entrance  to  be  lined  with 
Tennessee  marble  and  the  floor  tiled 
with  an  appropriate  and  attractive 
pattern.  I  found  that  the  student  body 
consisted  of  students  in  all  grades 
from  the  beginning  of  the  high  school 
through  the  first  two  years  of  college. 
I  understand  Lewis  Institute  was  the 
first,  at  least  in  this  section  of  the 
country,  to  introduce  a  junior  college 
and  "tie  it  in"  with  a  high  school.  The 
students  were  superior  in  appearance 
and  were  well-bred,  although  some  of 
them  were  not  especially  brilliant 
seholastically.  However,  most  of  them 
came  from  good  families  and  had  good 
backgrounds.  The  faculty  consisted 
of  a  group  of  capable  men  and  women, 
all  eager  to  cooperate  with  the  man- 
agement. I  cannot  remember  ever 
meeting  a  finer  lot  of  people. 

Besides  the  regular  departments 
usually  found  in  schools,  there  was  a 
Home  Economics  Department  which 
at  that  time  went  under  the  name  of 
Domestic  Science  or  Domestic  Econ- 
omy. In  connection  with  this  depart- 
ment, a  cafeteria  was  operated  at 
which  students  and  faculty  members 
could  buy  their  noon-day  lunches. 
Both  the  Domestic  Economy  Depart- 
ment and  the  cafeteria  were  entirely 
new  to  me  and  to  others  also,  judging 
from  the  number  of  visitors  who  came 
to  inspect  them.  A  gymnasium  was 
provided  with  a  full-time  athletic  di- 
rector. Early  in  the  history  of  Lewis 
Institute,  a  football  team  was  formed, 
and  the  outstanding  game  of  the  year 
was  with  Armour  Institute  of  Tech- 
nology. Students  and  faculty  alike 
went  to  these  games  in  big  tally-ho 
coaches  drawn  by  four  horses  and  had 
a  jolly  time,  win  or  lose.  Lewis  In- 
stitute also  boasted  in  those  days  a 
basketball  team  which  at  one  time 
was  able  to  defeat  at  least  one  of  the 
Big  Ten  teams.  It  also  "went  in"  for 
track,  baseball,  field-day  sports  and 
the  like,  and  was  able  to  compete  fa- 
vorably with  other  institutions  of  sim- 
ilar rank.  Gradually,  however,  with 
changing  conditions,  which  resulted 
in  the  enrollment  of  many  part-time 
students,  and  the  serious  nature  of  the 
work  offered,  all  athletics,  except  a 
limited  amount  of  intra-mural  games, 
have  disappeared. 

The  first  director  of  the  Lewis  In- 
stitute was  Dr.  George  Noble  Carman. 


Co-Directors  of  Lewis  Institute 
Dean  Clarke  Dean  Rogers 


who  served  as  the  chief  executive  for 
forty  years,  from  1895  to  1935.  Dr. 
Carman  was  one  of  the  organizers  of 
the  North  Central  Association  of  Col- 
leges and  Secondary  Schools,  and  was 
one  of  the  outstanding  educators  of 
the  United  States  during  his  term  of 
office.  The  Institute  grew  from  a  com- 
paratively small  beginning  to  an  out- 
standing college  of  Engineering  and 
Liberal  Arts  during  his  years  of  ad- 
ministration. The  attendance  in  1896 
was  687  students.  By  1936  this  num- 
ber had  grown  to  about  3,300. 

The  second  director  was  Dugald 
Caleb  Jackson,  Jr.  who  held  the  office 
from  1935  to  1938.  Since  June,  1938. 
the  school  has  been  administered  by 
the  Deans  of  Engineering  and  of  Lib- 


eral Arts.  Ered  A.  Rogers,  and  Clar- 
ence L.  Clarke. 

The  Lewis  estate,  including  Lewis 
Institute,  is  under  the  control  of  a 
Board  of  Trustees  approved  by  the 
Circuit  Court  of  Cook  County,  and 
the  director  reports  directly  to  this 
Board.  The  Board  of  Trustees  is  as- 
sisted by  a  small  group  of  educators 
who  consult  with  the  Board  of  Trus- 
tees and  the  director  on  educational 
matters.  The  trustees  and  the  director 
together  with  these  assistants,  con- 
stitute tlie  Board  of  Managers. 

The  will  of  Allen  C.  Lewis,  which 
is  the  charter  of  Lewis  Institute,  was 
drawn  in  1877  and  provides  for  a 
high  class  polytechnic  school.  When 
the  Institute  opened  in  1896,  this  pro- 


vision  was  interpreted,  after  consider- 
able discussion,  to  refer  to  an  engi- 
neering college  as  well  as  a  technical 
high  school.  To  this  end  engineering 
was  introduced  at  the  very  beginning 
and  the  degree  of  Mechanical  Engi- 
neer was  granted  to  three  graduates  in 
June,  1901.  Up  to  the  year  1912,  the 
degree  of  Mechanical  Engineer  was 
granted   to    all    graduating   engineers. 


conforming  to  the  example  set  at  an 
early  date  by  Cornell  University.  Be- 
tween 1912 'and  1925  the  degree  of 
Bachelor  of  Science  in  Mechanical 
Engineering  was  granted,  thus  con- 
forming to  the  then  standard  practice 
among  American  colleges.  Since  1925 
three  degrees  in  engineering  have  been 
granted:  namely, — Bachelor  of  Sci- 
ence in  Civil  Engineering,  Bachelor  of 


Science  in  Electrical  Engineering,  and 
Bachelor  of  Science  in  Mechanical 
Engineering. 

In  1903  a  second  building  known 
as  the  engineering  building  was  added 
to  the  plant;  the  engineering  labora- 
tories were  enlarged  and  the  equip- 
ment was  moved  into  the  new  build- 
ing. This  building  is  also  six  stories 
high    and    conforms    in    architectural 
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design  to  the  main  building.  It  stands 
to  the  south  of  the  main  building  on 
Damen  Avenue.  formerly  Robey 
Street. 

As  stated  above,  when  the  school 
opened  students  were  received  directly 
from  the  grammar  schools,  and  were 
given  instruction  through  high  school 
and  two  years  of  college.  Three  com- 
mencement certificates  were  granted : 
n  a  m  e  1  y, — preparatory  certificates 
corresponding  to  junior  high  school, 
the  academic  certificate  corresponding 
to  four  years  of  high  school,  and  as- 
sociate in  arts.  The  last  was  granted 
after  two  years  of  college  work  had 
been  completed  satisfactorily.  The 
Institute  ceased  to  give  preparatory 
certificates  about  1904,  the  academic 
certificate  about  1920,  and  the  asso- 
ciate in  arts  certificate  (at  commence- 
ment) about  1930.  The  degree  of 
Bachelor  of  Science  in  Arts  and 
Sciences  has  been  given  every  year 
since  1918.  All  high-school  subjects 
have  been  omitted  from  the  schedules 
since  about  1920  with  the  exception 
of  a  few  courses  in  elementary  mathe- 
matics which  are  still  given  from  time 
to  time  in  the  evening  session.  The  In- 
stitute has  thus  conformed  to  the 
standard  college  for  the  last  twentv 
years.  Lewis  Institute  has  been  fully 
accredited  by  the  North  Central  As- 
sociation continuously  from  the  or- 
ganization of  that  body  up  to  1918 
as  a  Junior  College,  and  from  then 
on  till  the  present  as  a  four-year 
standard  college. 

From  the  opening  of  the  Institute 
down  to  and  including  the  current 
year,  an  evening  school  has  been 
maintained.  In  the  beginning  the  eve- 
ning classes  were  limited  to  two  ten- 
week  terms,  two  evenings  a  week. 
This  arrangement  was  later  changed 
to  four  evenings  a  week  and  two  fif- 
teen-week terms.  The  same  grade  of 
work  is  carried  on  in  the  evening  as  in 
the  day  school,  and  students  may 
change  from  day  to  evening  or  vice 
versa,  without  loss  of  credit.  In  every 
department  all  the  work  for  a  degree 
may  be  done  in  the  evening  school. 
There  are,  however,  certain  non- 
credit  engineering  and  shop  courses, 
given  in  the  evening,  especially  de- 
signed for  mature  students  who  have 
neither  the  preparation  nor  the  time 
to  complete  an  engineering  curricu- 
lum. 

The  type  of  work  which  Lewis  In- 
stitute was  carrying  on  at  the  begin- 
ning of  the  World  War  in  1918  made 
it  especially  adapted  to  the  needs  of 
the  government  for  training  electri- 
cians, blacksmiths,  machinists,  and 
carpenters  for  the  various  arms  of 
governmental  service.  Shortly  after 
the   beginning   of    the   war,   a  parage 


was  erected  and  instruction  was  ex- 
tended to  auto  mechanics  and  con- 
tinued till  the  end  of  the  war.  Over 
1000  men  were  trained  in  these 
courses   for  the  service. 

At  the  close  of  the  war  when  the 
government  established  the  Veterans' 
Bureau  for  Vocational  Rehabilitation, 
the  Institute  accepted  and  trained 
more  than  1,300  men  formerly  in  the 
service.  During  the  period  of  the  war 
the  Institute  was  the  headquarters  of 
the  S.A.T.C.  (Students'  Army  Train- 
ing Corps)   for  the  Sixth  Corps  Area. 

Referring  back  to  Home  Econom- 
ics, it  is  my  understanding  that  Lewis 
Institute  was  one  of  the  first  schools 
to  introduce  such  a  course  of  train- 
ing. From  what  I  have  learned,  I 
am  certain  that  there  were  only  three 
or  four  schools  in  the  country  ahead  of 
Lewis  in  this  respect,  the  first  degree 
in  Home  Economics  at  Lewis  being 
given  as  early  as  1912.  The  cafeteria, 
although  closely  related  to  the  Home 
Economics  department,  has  been  oper- 
ated under  a  different  management  for 
many  years,  and  has  served  both  day 
and  evening  students  by  providing 
noon-day  and  evening  meals.  The 
Home  Economics  department  is  now 
and  has  been  from  the  beginning  one 
of  the  outstanding  departments  of  the 
school  and  has  provided  teachers  and 
dietitians  for  hospitals,  schools,  tea- 
rooms, and  other  commercial  institu- 
tions throughout  the  country. 

Director  Carman  was  interested  in 
all  branches  of  education  and  did  not 
believe  in  a  strictly  polytechnic  or 
engineering  school  without  accom- 
panying work  in  liberal  arts.  He  be- 
lieved that  the  engineer  should  inter- 
est himself  in  English,  economics, 
psychology,  and  the  like,  as  well  as  in 
purely  technical  subjects.  Further- 
more, the  Institute  is  located  near  the 
medical  center  of  the  West  Side  of 
Chicago,  and  he  saw  the  opportunity 
to  draw  students  who  were  qualifying 
to  enter  the  professional  schools  of 
medicine,  dentistry,  pharmacy,  and 
law.  It  is  then  quite  logical  that  pre- 
professional  work  for  students  is  of- 
fered in  the  fields  of  medicine,  law, 
pharmacy,  dentistry,  nursing,  and 
laboratory  technique. 

Business  and  economics  is  offered 
for  those  who  wish  to  specialize  in 
this  direction.  This  course  includes 
accounting,  personnel  work,  mer- 
chandising, advertising,  salesmanship, 
and  the  like.  Adult  education  has  re- 
ceived considerable  attention  for  non- 
degree  seeking  adults  who  wish  to 
pursue  a  given  field  of  study  for 
business  or  personal  reasons.  An  edu- 
cation department  serves  many  young 
people  who  wish  to  become  teachers, 
and  arrangements  are  made  for  prac- 


tice teaching  by  Seniors  in  the  depart- 
ment. The  psychology  department  has 
become  very  prominent  and  maintains 
a  well-equipped  up-to-date  laboratory 
and  psychological  museum,  both  of 
which   have   attracted   wide   attention. 

The  art  department  includes  the 
study  of  interior  decorating,  clothes 
designing,  color  theory,  and  that  part 
of  ceramics  which  applies  to  art.  The 
work  in  ceramics  at  the  present  time  is 
largely   research   investigation. 

The  engineering  department  in- 
cludes a  section  devoted  to  metallurgy 
and  metallography.  This  section  gives 
a  number  of  courses  in  both  metal- 
lurgy and  metallography  which  are 
especially  adapted  to  the  needs  of  men 
working  in  the  steel  industries  and 
others  who  are  interested  in  non-fer- 
rous alloys.  These  courses  are  espe- 
cially well  attended  in  the  evening 
school. 

In  electrical  engineering,  Lewis  In- 
stitute has  been  a  leader  in  Chicago 
in  the  specialized  subject  of  Illumi- 
nation. Many  students  in  electrical 
engineering  have  continued  to  work 
in  this  field  after  graduation. 

The  school  year  is  divided  into 
three  quarters  of  twelve  weeks  each 
for  the  day  school,  two  terms  of  fif- 
teen weeks  each  for  the  evening 
school,  and  a  summer  session  of  ten 
weeks.  Each  class  meets  a  total  num- 
ber of  hours  of  either  60  or  120  per 
term  depending  upon  whether  the 
course  is  a  single  or  double-hour  pe- 
riod. Each  course  carries  a  credit  of 
one  major  which  is  the  equivalent  of 
three  and  one-third  semester  hours. 

The  tuition  is  uniformly  $20.00  per 
course  regardless  of  the  number  of 
courses  taken.  This  is  readily  trans- 
lated into  a  cost  of  $6.00  per  semes- 
ter hour  by  dividing  twenty  by  three 
and  one-third.  The  maximum  number 
of  courses  that  can  be  taken  at  any 
one  time  by  any  student  is  four. 

Referring  again  to  transportation, 
the  cable  system  on  Madison  Street 
has  long  since  been  abandoned  and 
the  road  electrified,  as  you  all  know. 
At  the  present  time,  Madison  Street 
has  the  best  transportation  and  the 
most  modern  cars  of  any  street  in  the 
city.  The  name  of  Robey  Street  was 
changed  some  years  ago  to  Damen 
Avenue,  and  the  single-track  line  re- 
built into  a  modern  street  railway. 
The  two  elevated  stations  are  at  the 
same  places  as  in  1896,  about  a  quar- 
ter of  a  mile  away.  Bus  lines  operate 
on  Washington,  Warren,  and  Jackson 
Boulevards,  making  the  school  easily 
accessible  from  all  parts  of  the  city. 
The  running  time  from  the  Loop  is 
about  15  minutes  on  street  car  and 
bus  lines,  and  even  less  on  the  ele- 
vated. 
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X  MAY,  1939  all  that  existed  of  th> 


world's  most 


il  vehicle  was  a 


bulky  rile  in  one  of  the  offices  of  the 
Research  Foundation  of  Armour  In- 
stitute of  Technology.  This  file,  like 
the  others  adjacent,  was  crammed  with 
experimental  data,  notes  and  calcu- 
lations, and  bore  as  its  only  distin- 
guishing mark  the  label  "Project 
1-69;  Antarctic  Snow  Cruiser."  Au- 
gust saw  the  project  as  a  set  of  blue- 
prints. On  October  2i  in  Chicago, 
workmen  swung  open  the  big  gates 
of  the  Pullman  Standard  Car  Manu- 
facturing Company,  and  then  cut  an 
additional  section  out  of  the  steel 
fence  with  acetylene  torches.  With 
two  short  blasts  of  its  air-horn  the 
Snow  Cruiser  was  driven  through  the 
opening,  to  touch  its  wheels  to  the 
open  road  for  the  first  time.  In 
twenty-five  weeks  an  idea  had  become 
a  complex  mechanical  reality. 

The  Snow  Cruiser  has  been  built 
to  fulfill  an  urgent  need.  With  the 
growth  of  air  traffic  and  its  demand 
for  economical  great-circle  routes,  the 
expanding  scope  of  meteorological  ob- 
servations, the  already  indicated  vast 
and  valuable  mineral  deposits,  and  the 
thirst  for  more  complete  knowledge 
of  how  this  earth  is  put  together  and 
how  we  can  get  the  most  good  out 
of  it.  the  existence  of  a  totally  un- 
known land  as  large  as  the  United 
States  could  not  be  tolerated.  Nu- 
merous attempts  have  been  made  to 
discover  what  lies  in  the  interior  of 
the  Antarctic  Continent,  and  each  has 
been  faced  with  the  inadequacy  of 
ordinary  forms  of  transportation. 
Ships  can  deliver  abundant  supplies 
to  the  shores  in  the  proper  season, 
but  when  men  push  inward  to  an  in- 
terior destination  they  must  take  with 
them  enough  food  and  necessities  to 
get  them  there  and  back  again.  Man- 
hauled  sledges  move  slowly,  cover 
little  ground  and  exhaust  the  men. 
With  dog-teams  the  burden  is  divided, 
but  so  also  is  the  food  supply,  and 
again  the  range  is  limited.  Airplanes 
achieve  distance  and  speed,  but  to  be 
worth  the  effort  exploration  requires 
more  than  merely  living  over  the  land. 


SHAKEDOWN  CRUISE 


By 
FRANCIS  W.  GODWIN 


uilding  the  Cruiser:    Assembling 

A  Wheel  Hub  and  Hydraulic 

Lift  Mechanism 


ADMIRAL  BYRD  AND  THE  CREW 
Left  to   right:     Ferranto,   Wade,    Byrd,    Meyers,    Poulter 
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Tractors  are  valuable,  but  still  slow 
and  not  quite  long-ranged  enough.  In 
addition  to  all  this  are  the  deep  crev- 
asses, some  wide  and  impassible, 
others  narrower  and  hidden  with  a 
flimsy  roof  of  snow,  ready  to  swallow 
anything  as  small  as  a  man,  sledge  or 
a  tractor. 

While  serving  as  Senior  Scientist 
and  Second-in-Command  of  the  Byrd 
Antarctic  Expedition  II,  Dr.  Thomas 
C.  Poulter,  now  Scientific  Director  of 
the  Research  Foundation  of  Armour 
Institute,  envisioned  a  vehicle  big 
enough  to  cross  crevasses,  flexible 
enough  to  get  itself  out  of  difficult 
spots,  and  powerful  enough  to  carry 
a  crew  of  four  men,  an  array  of  scien- 
tific instruments,  a  machine  shop, 
radio  station,  complete  living  quarters 
with  food  and  supplies  for  a  long- 
period,  and  fuel  for  thousands  of 
miles  of  travel.  He  studied  and  meas- 
ured such  things  as  the  depth  to  which 
a  loaded  wheel  would  sink  in  the  Ant- 


arctic snow,  the  coefficient  of  friction 
of  the  snow  with  rubber  and  steel  and 
other  materials,  the  width  limits  of 
crevasses,  and  the  behavior  of  lubri- 
cants under  extreme  conditions.  Manj' 
of  these  studies  were  extended  later 
under  artificial  conditions  in  the  Re- 
search Foundation  laboratories. 

Calculations  led  naturally  to  the 
basic  design  of  the  Cruiser.  For  best 
performance  enormous  pneumatic- 
tired  wheels  were  indicated.  Length 
and  width  of  the  vehicle  were  gov- 
erned by  the  demands  of  stability,  ma- 
neuverability and  the  size  of  crevasses 
to  be  crossed.  Space  requirements  of 
the  interior  were  dictated  by  the  num- 
ber of  men  in  the  crew,  the  scope  of 
the  scientific  program  and  the  fuel 
and  supplies  which  had  to  be  carried. 
As  the  finished  machine  stands,  it  is 
able  to  travel  approximately  five  thou- 
sand miles  on  one  fueling  and  support 
a  crew  of  four  men  with  food  and 
supplies   for  a   full  year.    In  addition 


it  carries  on  its  back  a  powerful  five- 
passenger  airplane  for  aerial  mapping 
and  for  reaching  other  antarctic  bases 
quickly  if  necessary.  Both  plane  and 
cruiser  are  equipped  with  strong  two- 
way  radio. 

When  the  Snow  Cruiser  rolled  out 
of  the  Pullman  works  there  remained 
one  important  part  of  the  job  to  be 
done.  Every  new  type  of  machine,  be 
it  airplane,  automobile,  typewriter  or 
nutcracker,  must  be  performance- 
tested  before  it  can  be  put  to  its  in- 
tended use.  This  does  not  mean  try- 
ing it  out  for  a  few  hours  to  see  if  it 
runs ;  it  means  days  or  weeks  of  hard 
operation  until  something  gives  out, 
then  replacing  the  weak  part  with  a 
better  one  and  repeating  the  process. 
Some  engineers  call  it  "getting  the 
bugs  out."  With  a  ship  it  takes  the 
name  "shakedown  cruise."  Whatever 
you  call  it,  the  machine  has  to  go 
through  it  before  it  is  ready  for  ac- 
tion. 
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Mounting  One  o 
the  Largest  Tires 
in   the   World 


BELOW 

The  Open    Re 


iioiersgp 


The  Tires  Do  Not  Sink  Into  the  Loose  Sand.    The  Body  Can  Be   Ra 


The  Snow  Cruiser  had  to  have  a 
shakedown  cruise,  and  a  good  one,  if 
the  lives  of  men  were  to  be  dependent 
upon  it  on  an  unexplored  continent. 
It  also  had  to  be  delivered  to  Boston 


in  time  to  go  to  the  Antarctic  by  boat, 
and  boats  can  go  to  Antarctica  only 
in  certain  periods  when  the  ice  is 
open.  The  cruiser  might  have  been 
loaded  onto  a  barge  and  taken  to  the 


coast  by  water,  but  this  would  leave 
no  time  for  a  test  trip  in  this  country. 
Such  an  arrangement  would  mean 
"getting  the  bugs  out"  while  in  the 
Antarctic,  far  from  sources  of  supply, 


the  Goodyear-Zeppe 
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and  seemed  hardly  advisable.  With 
time  as  a  factor,  only  one  course  re- 
mained open.  The  Snow  Cruiser 
would  take  to  the  open  road  for  a 
shakedown  cruise  between  Chicago 
and  Boston,  correcting  any  possible 
flaws,  making  its  adjustments,  and 
traveling  toward  its  goal  all  at  once. 
Federal,  state  and  municipal  govern- 
ments were  extremely  cooperative. 
Routes  were  laid  out  with  attention 
to  every  detail.  Bridge  widths  were 
measured;  underpass  clearances  were 
checked  and  reehecked.  Although  it 
was  intended  that  the  route  be  ar- 
ranged to  avoid  annoying  the  con- 
gested areas,  telegrams  poured  into 
the  Research  Foundation  from  cities 
asking  that  the  cruiser  be  brought 
through  the  main  streets  so  that  the 
citizens  might  see  it.  As  many  as  pos- 
sible were   accommodated. 

In  the  small  hours  of  the  morning 
of  October  26th,  with  Dr.  Poulter  at 
the  controls  and  a  full  crew  at  their 
posts,  the  enormous  land  ship  began 
its  overland  journey.  In  addition  to 
the  Snow  Cruiser  itself  the  entourage 
included  a  pilot  car,  a  one-ton  Inter- 
national service  truck,  several  press 
cars,  and  a  small  army  of  motorized 
police.  Thus  surrounded,  sunrise 
found  the  Cruiser  at  the  Illinois-In- 
diana line  for  the  changing  of  the 
guard. 

Just  on  the  outskirts  of  Gary,  only 
a  short  distance  off  the  highway,  was 
a  region  of  loose  sand.  Here,  months 
before,  patient  search  had  disclosed  a 
set  of  conditions  which,  except  for 
temperature,  more  clearly  approached 
those  of  the  South  Polar  snows  than 
did  any  of  the  real  snow  to  be  found 
in  this  country.  To  this  spot  the 
Cruiser  went  at  once.  Here  was  the 
real  test  of  the  mass  of  calculations 
that  went  into  its  design,  for  if  the 
machine  could  travel  smoothly  on  this 
loose  surface  its  behavior  in  the  Ant- 
arctic was  assured. 

Crowds  appeared  from  nowhere, 
milling  about  with  the  sand  pouring 
into  their  shoe-tops.  Police  and  high- 
way maintenance  men  produced  ropes 
and  opened  a  clearing.  Cautiously  at 
tirst,  like  a  bather  feeling  the  water, 
the  Cruiser  ran  a  wheel  into  the  sand. 
It  hardly  made  a  track.  Then  with 
confidence  and  a  cheer  from  the 
crowd,  the  ship  ran  all  four  wheels 
into  the  dunes  and  maneuvered  about 
toward  a  steep  sand  bank.  It  was  de- 
cided that  the  bank — about  a  twenty- 
five  per  cent  grade — would  provide  a 
chance  to  set  the  motor  resistors. 

Dr.  Poulter  aligned  the  Cruiser  for 
a  head-on  climb  and  approached  the 
grade.  It  was  quickly  seen  that  the 
hank  rose  so  sharply  that  the  nose 
and  tail   of  the  ship  would  touch  the 


ground.  Cameras  were  aimed  from 
all  sides,  and  many  were  lowered  in 
astonishment  when  with  a  turn  of  a 
control  valve  the  Snow  Cruiser  raised 
its  nose  four  feet  above  the  ground 
to  avoid  the  bank.  Using  only  one  of 
the  engines  Dr.  Poulter  ran  the  ma- 
chine up  the  bank  more  and  more 
steeply  until  the  stall  position  was 
reached,  and  meanwhile  down  in  the 
engine  room  resistance  settings  were 
adjusted.  The  whole  process  was  re- 
peated with  the  other  engine.  Finally, 
to  satisfy  the  crowd  who  didn't  care 
about  resistance  settings  but  wants  a 
show,  Dr.  Poulter  applied  both  en- 
gines on  part-throttle  and  climbed  the 
bank  to  the  limit  of  a  line  of  trees  at 
the  top. 

Taking  the  road  once  more  the  con- 
voy was  increased  by  several  news- 
reel  cars,  their  cameras  mounted  on 
their  roof  platforms  and  making  pic- 
tures as  they  rode.  In  the  other  con- 
voy cars  and  in  the  Cruiser  were 
newspaper  correspondents  and  cam- 
eramen. One  photographer  aboard  the 
cruiser  carried  a  basket  of  carrier 
pigeons  which  he  released  from  the 
roof  from  time  to  time  with  his  latest 
pictures. 

Efficient  highway  control  made  good 
traveling.  With  the  Snow  Cruiser 
bowling  along  at  about  twenty-five 
miles  per  hour,  police  cars  strung 
themselves  out  ahead  in  pairs.  Oncom- 
ing traffic  was  waved  to  stop  at  the 
side  of  the  road.  Highway  depart- 
ment men  stationed  themselves  at  in- 
tersections to  close  feeder  roads  for 
the  moment,  and  police  cars  in  the 
rear  held  the  following  cars  back  at 
a  safe  distance.  Police  riding  only  a 
few  yards  ahead  of  the  Cruiser  con- 
cerned themselves  with  keeping  back 
crowds  of  pedestrians  who  surged  for- 
ward into  the  road.  At  reasonable  in- 
tervals the  Cruiser  and  convoy  pulled 
aside  and  parked  for  a  few  minutes 
to  allow  passage  of  such  traffic  as 
might  be  in  a  hurry  to  get  past,  al- 
though in  these  instances  it  was  found 
that  the  greatest  portion  of  the  traf- 
fic was  not  going  anywhere  but  was 
out  to  see  the  Cruiser. 

Cities  were  a  greater  problem. 
News  that  the  Cruiser  was  coming 
was  a  signal  for  dropping  anything 
and  rushing  out.  In  most  cases 
schools  were  dismissed,  and  fre- 
quently stores  and  offices  were  closed. 
Streets  where  parking  was  normally 
forbidden  were  lined  solidly  on  both 
sides  with  ears,  leaving  very  little 
room  for  the  Cruiser  at  the  time  when 
it  was  needed  most.  Thousands  of 
people  jammed  the  streets  and  police 
often  had  difficulty  in  clearing  the 
necessary  path.  Sometimes  the  convoy 
was  forced  to  stop  entirely  until  ropes 


could  be  thrown  up  and  an  opening 
made.  City  and  State  police  struggled 
together  to  keep  people  at  a  safe  dis- 
tance from  the  big  wheels.  Individuals 
and  groups  would  break  through  the 
lines  and  write  initials  on  the  Cruiser 
or  attempt  to  unscrew  pieces  for  sou- 
venirs, and  so  many  headlight  parts 
and  wingnuts  disappeared  that  it  was 
necessary  to  modify  their  construc- 
tion to  make  their  removal  impossible. 
It  was  all  in  good  spirit,  but  a  little 
difficult  at  times. 

The  "bugs"  which  the  crew  were 
awaiting  began  to  show  themselves  for 
correction  while  crossing  Indiana. 
The  troubles  were  confined  to  the 
hydraulic  system  controlling  the  vari- 
ous actions  of  the  wheels,  and  lay  al- 
most entirelv  in  the  failure  of  sections 
of  defective  hydraulic  cable.  These 
sections,  of  course,  would  not  oblige 
by  failing  all  at  once,  but  insisted  on 
bursting  one  at  a  time.  As  each  piece 
went  out  the  Cruiser  was  halted  while 
a  replacement  was  installed,  the 
operation  taking  the  best  part  of  an 
hour,  including  the  time  required  for 
clearing  the  crowd  before  moving  on. 

Approaching  Warsaw,  Indiana, 
after  sundown  the  advance  cars  found 
a  highway  bridge  none  too  wide  in 
appearance.  This  bridge  had  been 
measured,  to  be  sure,  and  was  on 
record  as  wide  enough  to  accommodate 
the  Cruiser.  Leaving  nothing  to 
chance,  nevertheless,  a  steel  tape  was 
produced.  Clearance  between  the 
bridge  girders  checked  at  a  half-inch 
over  twenty  feet.  All  was  well,  then, 
provided  the  hub-caps  were  removed. 
Wrenches  flashed  in  the  moonlight 
and  the  four  caps,  each  as  big  as  a 
steel  washtub,  disappeared  tempor- 
arily into  the  storage  compartment. 
This  left  the  comfortable  margin  of 
one  and  one-quarter  inches  on  either 
side  between  hub  and  bridge.  Plenty 
of  room  if  you  took  it  cautiously.  It 
took  several  hours  and  wore  out  a  lot 
of  flashlight  batteries,  but  didn't 
scratch  the  bridge. 

Columbia  City,  Indiana,  produced 
one  of  those  street  conditions  which 
make  the  average  Snow  Cruiser  driver 
worry.  Cars  were  parked  tightly 
along  one  side,  with  a  big  truck  pro- 
jecting from  the  line.  The  opposite 
sidewalk  was  packed  solidly  with  nun. 
women  and  children  overflowing  into 
the  street  for  a  better  view.  Brakes 
were  applied,  and  Dr.  Poulter  took 
his  choice.  The  truck  scraped  off  two 
Cruiser  hub-caps. 

The  halt  to  arrange  for  the  slight 
damage  to  the  truck  was  an  excellent 
opportunity  for  some  inspection.  Oc- 
casional particles  getting  into  the 
hydraulic  pressure  pump  indicated 
(Turn  to  page  46) 
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PROGRESS  IN  MUSIC 


By 

EARLE  L  KENT 


MUSIC  has  been  relatively  inac- 
tive compared  to  the  other  arts 
in  taking  advantage  of  the  vast  re- 
sources of  information  and  devices 
that  have  been  made  available  in  rel- 
atively recent  years.  While  motion 
pictures,  photography,  drama,  com- 
munications, and  practically  all  other 
fields  of  human  endeavor  have  been 
setting  a  pace  of  ever-increasing  mo- 
mentum with  color  film,  intricate  stage 
sets,  radio,  television,  and  endless 
other  developments,  music  has  plodded 
along  with  comparatively  no  changes 
in  its  instruments. 

When  the  horse  and  buggy  was  the 
popular  means  of  transportation  few 
people  felt  there  was  a  need  of  any- 
thing better  or  even  dreamed  that  any- 
thing better  was  possible.  But  now 
that  we  have  automobiles,  fast  trains, 
and  airplanes  few  people  could  con- 
ceive doing  without  them.  Many  be- 
lieve today  that  the  traditional  instru- 
ments of  music  are  good  enough  and 
that  improvements  are  unnecessary  if 
possible.  However,  if  one  examines 
the  exponential  growth  of  published 
literature,  patents,  and  commercial 
enterprises  in  the  field  of  electronic 
musical  instruments  during  the  past 
ten  or  fifteen  years  it  is  evident  that 
there  is  a  trend  toward  bringing  music 
in  step  with  the  progress  which  is  so 
vital  to  the  other  arts. 


Before  considering  some  of  the  de- 
ficiencies of  traditional  instruments 
and  the  progress  that  is  being  made 
to  improve  them  it  might  be  well  to 
review  some  of  the  fundamentals  of 
tones  and  tone  production. 

The  character  of  a  musical  tone  is 
determined  by  its  pitcli  or  frequency, 
its  intensity  or  loudness,  its  timbre 
or  frequency  components,  and  its  en- 
velope of  manner  in  which  the  tone 
starts  and  stops.  The  number  of  peri- 
odic cycles  occuring  in  a  second  deter- 
mines the  pitch  of  a  tone.  Examples 
are  shown  in  Figure  1-A  of  a  diapason 
organ  tone  whose  period  is  1/440  sec- 
ond, giving  it  a  pitch  of  A3  and  in 
Figure  1-B  of  a  clarinet  tone  whose 
period  is  1/220  second,  making  it 
sound  an  octave  lower,  or  A2.  The 
loudness  of  the  tone  depends  upon  the 
amplitude  of  the  wave.  Figure  1-C 
shows  a  tone  wave  whose  amplitude 
gradually  builds  up  as  the  tone  is 
sounded  and  gradually  diminishes  as 
the  tone  is  released.  This  is  in  con- 
trast to  the  envelope  of  the  tone  in 
Figure  1-D,  where  the  tone  starts 
abruptly  at  its  maximum  loudness  and 
then  ends  abruptly.  Tones  having 
these  envelopes  sound  different  to  the 
listener  because  of  the  transients  in- 
volved. Whether  a  string  is  struck, 
plucked,  or  bowed  it  produces  tones  of 
the  same  general  character  except  for 


the  shapes  of  the  envelopes  and  of 
course  these  tones  sound  different.  The 
timbre  of  the  tone  depends  upon  the 
frequencies  and  amplitudes  of  various 
waves  that  are  added  together  to  pro- 
duce the  final  wave  form.  As  an  ex- 
ample, the  clarinet  tone  shown  in  Fig- 
ure 1-B  is  composed  of  a  number  of 
waves  whose  frequencies  are  harmon- 
ically related.  Considering  the  funda- 
mental frequency  of  220  cycles  per 
second  as  a  wave  whose  amplitude  is 
1.00  there  is  also  a  third  harmonic 
(660  c.p.s.)  whose  amplitude  is  0.60, 
a  fifth  harmonic  (1100  c.p.s.)  at  0.12 
amplitude,  a  sixth  harmonic  at  0.07,  a 
seventh  at  0.60,  an  eighth  at  0.35,  a 
ninth  at  0.40,  a  tenth  at  0.50,  an  elev- 
enth at  0.13,  and  a  twelfth  at  0.10. 
When  all  of  these  waves  are  added 
together  the  wave  shown  results.  The 
frequency  content  of  a  tone  may  not 
always  consist  of  frequencies  that  are 
harmonically  related  as  is  indicated  in 
this  example.  These  frequency  com- 
ponents, or  partials,  may  be  of  in- 
harmonic nature  as  is  characteristic  in 
bells  or  in  wind  instruments  when 
overblown.  A  muted  trumpet  is  a 
form  of  a  cylindrical  pipe  closed  at 
both  ends  and  when  overblown  pro- 
duces an  inharmonic  series  in  the 
ratio;  1.43,  2.46,  3.47,  4.47,  5.48  and 
so  on. 

When  the  pitch  of  a  tone  produced 
by  a  musical  instrument,  or  by  the 
human  voice,  is  changed  it  does  not 
necessarily  follow  that  the  partial 
content  of  the  tone  will  be  the  same 
as  it  was  before  the  change  in  pitch 
was  made.  In  other  words  the  timbre 
of  the  tones  produced  by  instruments 
and  by  the  voice  can  and  does  change 
over  the  pitch  range  of  the  instru- 
ment or  voice.  Due  to  resonance  of 
various  parts  of  a  violin  the  partials 
between  2000  c.p.s.  and  4000  c.p.s. 
are  prominent  and  the  violin,  viola, 
and  cello  have  different  resonant  re- 
gions causing  much  of  the  difference 
in  the  tone  quality  of  these  instru- 
ments though  each  is  producing  the 
same  note.  The  component  frequencies 
between  2500  and  3000  c.p.s.  are 
greatly  amplified  in  the  case  of  a 
clarinet.  Composers  and  arrangers 
must  not  only  keep  in  mind  the  gen- 
eral characteristic  timbre  of  the  in- 
strument for  which  they  write  but 
must  also  know  how  the  timbre  varies 
in  the  different  registers  of  the  in- 
strument. 

The  power  needed  for  the  produc- 
tion of  tones  is  usually  furnished  by 
the  musician  himself.  He  is  occupied 
therefore,  in  some  degree,  with  phys- 
ical exertion  and  is  not  able  to  devote 
all  his  ability  to  delicate  shading  or 
rapid  manipulation  that  would  other- 
wise be  possible.    It  is  true,  of  course. 
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Figure    I 
A— Open    Diapason   Organ   Tone 
B— Clarinet   Tone 
C,  D— Sine  Wave  Tone  Showing  Attack  and   Release   Envelope 
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that  in  the  traditional  musical  instru- 
ments the  musician  puts  much  of  the 
expression  into  the  music  as  he  blows, 
scrapes  or  pounds  and  maybe  the  ex- 
ercise is  good  for  him.  However,  it 
seems  reasonable  that  if  electrical 
energy  can  replace  the  manpower  and 
if  controls  can  be  devised  whereby  the 
musician  is  in  complete  control  of 
pitch,  intensity,  envelope  and  timbre 
over  wider  ranges  than  was  ever  pos 
sible  before,  music  has  certainly  made 
a  step  forward.  It  is  not  at  all  unrea- 
sonable to  expect  the  instruments  of 
the  future  to  be  electrically  operated 
and  all  controlled  in  a  more  or  less 
uniform  manner.  Why  should  the  man 
who  furnishes  the  bass  viol  tones  in 
the  orchestra  be  cursed  with  a  bulky, 
cumbersome  instrument  that  he  must 
stand  up  to  play  if  it  is  possible  to 
produce  the  same  music  by  a  means 
much  more  practicable  and  flexible  ? 
He  should  be  able  to  put  as  much 
speed  and  delicate  shading  into  his 
music  as  does  the  violinist.  Why 
should  a  person  have  to  spend  a  good 
portion  of  his  life  mastering  a  trumpet 
and  then  have  to  start  practically  from 
the  beginning  if  he  wishes  to  play  a 
trombone,  or  a  tuba,  or  a  clarinet?  If 
the  instruments  were  more  uniform 
in  their  controls  and  other  physical 
requirements  this  would  not  be  so 
true.  A  person  who  develops  the 
muscles  in  his  lips  to  play  a  trumpet 
would  have  to  redevelop  his  lips  to 
play  a  bass  horn,  as  it  has  a  different 
mouthpiece,  and  would  perhaps  ruin 
his  lips  for  playing  the  trumpet.  Fur- 
thermore he  would  have  to  learn  to 
read  music  written  in  a  different  code, 
for  trumpet  music  is  written  in  the 
treble  clef  and  the  bass  horn  music 
is  written  in  the  bass  clef. 

Indication  that  steps  are  now  being 
taken  in  this  direction  is  shown  in 
Figure  2,  where  a  conventional  bass 
viol  is  compared  to  one  whose  tones 
are  reenforced  electrically  instead  of 
by  the  bulky  resonator. 

Musical  tones  may  be  produced  by 
a   purely   electric   means,   such    as   by 
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electric  means  in  which  mechanical 
motion  is  needed  in  conjunction  with 
the  electric  circuits.  Sound  recording 
on  film  such  as  is  used  with  motion 
pictures  offers  one   possibility   for  the 


generation  ot  musical  sounds,  tor  con- 
tinuous tones  could  be  recorded  in  a 
multiplicity  of  sound  tracks  and 
played  at  will  by  the  musician.  Con- 
siderable effort  has  been  made  to  use 
this  method  in  a  musical  instrument 
but  as  vet  no  commercially  practicable 
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instrument  has  been  prodi 
'■'>  illustrates  how  a  vibrating  reed  may 
be  utilized  in  a  mechanieo-e 
method  of  tone  generation.  The  mo- 
tion of  the  reed  with  respect  to  the 
pick-up  electrode  causes  an  electric 
wave  to  be  created  in  accordance  with 
this  motion.  If  the  reed  vibrates  at 
440  c.p.s.  the  electric  wave  will  be 
of  the  same  frequency  and  it  is  ampli- 
fied by  vacuum  tube  amplifiers  and 
passed  on  to  the  loudspeaker.  The 
loudspeaker  is  a  motor-like  instru- 
ment that  causes  a  diaphragm  to  vi- 
brate in  accordance  with  the  electric 
wave  applied  to  it  and  the  moving 
diaphram  creates  the  sound  that 
reaches  the  ear. 

The  pipe  organ  is  the  grandest  of 
all   musical  instruments  be 
wide    range   of   power,   variety   of  tone 
(Turn  to   page  47) 
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MOST  OF   us   recall  the  old  Ara- 
bian tales  of  Ali   Baba  and  the 

forty  thieves,  whose  mystic  call, 
"Open  Sesame"  was  the  only  key 
that  would  open  the  door  of  their 
secret  cave.  There  is  an  "open  se- 
same" today  to  control  all  of  our 
material  requirements — comforts,  con- 
veniences, pleasures,  and  profits — 
without  which  we  would  go  back 
through  the  centuries  and  live  as  cave 
men  again.  This  modern  key  which 
unlocks  our  storehouses  of  daily  food, 
shelter  and  clothing,  is  the  handwheel 
of  a  valve,  multiplied,  of  course, 
countless   numbers   of   times. 

It  may  be  said  that  the  original  and 
most  important  valve  in  history  is  the 
human  heart — a  living  force  pump 
which  propels  the  blood  through  the 
blood  vessels  and  maintains  circula- 
tion throughout  the  body.  From  birth 
to  death  this  valve  works  unceasingly, 
day  and  night,  opening  and  closing 
from  65  to  100  times  a  minute.  And 
when  it  ceases  to  function,  life,  also, 
ceases.  Of  course  the  heart  has  no 
handwheel,  as  it  operates  automatic- 
ally, the  same  as  a  check  valve  which 
works  with  the  direction  of  fluid  flow 
and  acts  as  a  stop  valve  in  reverse 
flow,  thereby  not  requiring  a  hand- 
wheel,  but  all  other  man-made  valves 
must  be  provided  with  a  means  of  op- 
erating them,  and  the  handwheel  is 
by  far  the  most  common.  That  is 
why  we  say  that  the  handwheel  of  a 
valve  is  the  "open  sesame"  to  modern 
living. 

Everybody  Uses  Valves 

Fvery  time  we  turn  a  faucet  to  get 
water  for  drinking,  cooking,  bathing, 
or  any  other  purpose,  we  open  a  valve. 
•The  same  thing  happens  when  we  turn 
on  the  gas  in  the  kitchen  range,  the 
spigot  on  the  cider  barrel,  the  lever 
at  the  soda  fountain,  the  pump  at  the 
filling  station,  or  the  air  hose  to  in- 
flate our  tires. 

The  largest  man-made  things  on 
earth,  such  as  our  great  dams  and 
reclamation  projects,  giant  ocean  lin- 
ers, towering  skyscrapers,  deep  tun- 
nels, and  mining  operations,  oil  wells, 
vast  municipal  water  supply,  and  sew- 
age disposal  plants — all  are  made  pos- 
sible and  are  controlled  to  a  greater  or 
lesser  degree  by  valves  of  all  kinds, 
all  sizes,  all  shapes,  all  strengths. 

A  motor  car  couldn't  run  without 
its  engine,  which,  in  itself  would  he 
useless  without  the  valves.  In  fact, 
all  systems  of  transportation — loco- 
motives, buses,  ships,  airplanes — are 
dependent  upon  their  valves  to  feed 
and  control  their  motivating  energy. 

The  most  recent  exploit  of  unusual 
valve  service  is  on  the  giant  antarctic 
snow  cruiser  invented  and  constructed 
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by  Dr.  Thomas  C.  Poulter,  Scientific 
Director  of  the  Research  Foundation 
of  Armour  Institute  of  Technology  in 
Chicago.  This  monster  motor  vehicle 
is  now  on  the  high  seas  on  its  way 
to  the  South  Polar  regions.  Installed 
in  the  pilot's  cab  are  some  twenty 
small  high-pressure  steel  valves  which 
control  the  hydraulic  mechanism  on 
each  wheel. 

Manufactured  products  of  all  kinds 
— the  food  we  eat,  the  clothes  we 
wear,  the  things  we  use  in  our  daily 
activities — are  the  result  of  many  op- 
erations, processes,  and  movements 
made  possible  by  the  opening  and 
closing   of   valves,   valves,   VALVES. 

Ranging  in  size  from  openings  al- 
most as  small  as  the  diameter  of  a 
needle,  to  yawning  gateways  large 
enough  to  permit  a  circus  giant  to 
walk  through  without  bending  his 
head,  valves  are  made  in  an  infinite 
variety  of  sizes  and  shapes  and  mate- 
rials. 

Some  of  them  are  as  intricate  in 
construction  as  a  watch;  some  are 
well-nigh  human  in  their  behavior; 
some  are  almost  indestructible  in  serv- 
ice, defying  the  extremes  of  heat  and 
cold  and  pressure.  They  are  on  duty 
in  all  parts  of  the  world — in  facto- 
ries, homes,  hotels,  hospitals,  public 
buildings,  in  mines  beneath  the  earth, 
in  pipe  lines  in  and  on  the  ground,  in 
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ships  at  sea  and  in  the  air.  In  cities, 
towns,  farms,  plains  or  deserts, 
wherever  man  has  gone,  valves  will 
1»  found  because  man  cannot  get 
along  without  them. 

Basic  Types  of  Valves 

While  there  are  countless  varieties 
of  valves,  basically  they  may  be  re- 
duced to  three  fundamental  types — 
the  cock,  the  globe  valve,  and  the  gate 
valve.  The  cock,  which  is  the  simplest 
kind  of  valve  dates  back  to  the  Roman 
era  when  bronze  cocks  were  used  to 
control  the  flow  of  water  in  conduits. 
The  essential  difference  between 
cocks,  gate  valves,  and  globe  valves  is 


that  in  the  valves  the  discs  lift  out  of 
the  path  of  the  matter  passing  through 
them,  whereas  in  the  cock,  an  opening 
in  its  plug  when  turned  to  coincide 
with  an  opening  in  its  body  and  the 
connecting  pipe  provides  a  channel 
for  matter  to  pass  through. 

In  modern  industrial  piping,  how- 
ever, the  gate  and  the  globe  valve 
types  are  most  frequently  used  on 
account  of  their  flexibility  in  service. 
Proper  selection  and  installation,  of 
course,  are  of  the  utmost  importance 
to  valve  service.  Assuming  that  valves 
are  installed  correctly,  there  are  sev- 
eral fundamental  qualities  that  all 
(Turn  to  page  49) 
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PROPOSED  COMPREHENSIVE 

SUPERHIGHWAY  PLAN 

FOR 

THE   CITY  OF  CHICAGO 

DEPARTMENT   OF    SUPERHIGHWAYS 


THE  CHICAGO  SUPERHIGHWAYS 


AS  part  of  the  current  efforts  to 
provide  Chicago  with  adequate 
and  modern  local  transportation  fa- 
cilities, officials  of  the  City  of  Chicago 
recently  developed  and  proposed  a 
plan  for  a  comprehensive  system  of 
superhighways  providing  02.2  miles 
of  routes  costing  an  estimated  $205,- 
000,000. 

A  broad  outline  of  a  physical  and 
financial  program  was  submitted  to 
the  City  Council  on  March  1,  1939, 
by  Mayor  Edward  J.  Kelly.  Subse- 
quently the  financial  program  was  en- 
acted into  legislation,  and  a  Depart- 
ment of  Superhighways  was  created 
by  the  City  Council. 

Mr.  Philip  Harrington,  Commis- 
sioner of  Subways  and  Traction,  was 
appointed     Acting     Commissioner    of 


Superhighways.  Under  his  direction 
and  supervision,  more  detailed  plans 
for  the  comprehensive  system  of 
superhighways  were  developed  and 
were  proposed  to  the  City  Council  by 
Mayor  Kelly  on  October  30,  1939. 

Assisting  Mr.  Harrington  in  the 
preparation  of  the  plans  were  Charles 
E.  DeLeuw,  Consulting  Engineer  for 
the  City;  William  R.  Matthews,  En- 
gineer. Department  of  Public  AYorks, 
and  A.  J.  Schafmayer,  Engineer, 
Board  of  I-oeal  Improvements.  Public 
hearings  are  now  being  arranged  by 
Alderman  George  D.  Kells,  Chairman, 
Committee  on  Traffic  and  Public 
Safety  of  the  City  Council. 

The  necessity  of  developing  super- 
highways coincident  with  moderniza- 
tion of  local  street  ear,  elevated  and 


bus  lines,  their  proposed  merger  into 
a  unified  company,  and  the  construc- 
tion of  Chicago's  initial  system  of  sub- 
ways, is  self-evident. 

Numerous  studies  in  recent  years 
have  proved  that  a  solution  of  the 
local  transportation  problem  would 
be  but  a  halfway  measure  without 
accompanying  solution  of  the  problem 
of  handling  passenger  automobile  and 
truck   traffic. 

The  greater  portion  of  Chicago's 
existing  street  system  was  laid  out 
for  horse  and  buggy  travel.  It  sub- 
jects through  traffic  to  all  of  the  in- 
terference from  pedestrian  and  ve- 
hicular cross  traffic  and  parking  of 
vehicles,  and  is  neither  safe  nor  ade- 
quate. 

Its    shortcomings    have    long    been 
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known,  and  various  attempts  have 
been  made  to  correct  the  glaring  de- 
ficiencies. In  the  nine  years  from 
1930  to  1939,  the  City,  the  County  of 
Cook,  and  the  State  of  Illinois  have 
built  a  total  of  2-t0  miles  of  highway 
at  a  cost  of  approximately  $27,000,- 
000. 

With  a  single  exception  these  im- 
provements were  highways  at  grade. 
While  adding  much  to  the  highway 
facilities  of  the  City,  these  additions 
have  failed  to  remove  congestion  and 
have  contributed  little  or  nothing  to 
a  reduction  of  the  high  and  increas- 
ing death  toll  resulting  from  the  haz- 
ards of  mixed  traffic. 

For  instance,  there  were  17,231 
traffic  accidents  in  Chicago  during 
1938,  resulting  in  686  fatalities  and 
the  injury  of  20,719  persons.  Anal- 
yses of  accident  ratios  on  various 
types  of  thoroughfares  show  the  worst 
record  on  such  streets  as  Cicero  Ave- 
nue, South  Parkway,  Ashland  Avenue 
and  Western  Avenue,  three  of  which 
are  streets  carrying  mixed  traffic,  in- 
cluding  street   cars,   in   large   volume. 

The  traffic  accident  rate  was  as  high 
as  189  accidents  per  10  000,000  ve- 
hicle miles,  as  compared  with  the  rate 
of  8  accidents  per  10,000,000  vehicle 
miles  on  the  grade-separated  portions 
of  the  Outer  Drive. 

Furthermore,   the    intermingling   of 


all  types  of  traffic  with  cross  traffic 
streams  intersecting  at  every  street 
corner  has  resulted,  recent  surveys 
disclose,  in  a  reduction  of  average 
over-all  speeds  between  the  downtown 
district  and  points  near  or  at  the  city 
limits  to  below  twenty  miles  per  hour, 
and  in  some  cases  to  twelve  or  fifteen 
miles  per  hour,  especially  during 
the  morning  and  evening  rush-hour 
periods 

Undoubtedly  the  greatest  contribut- 
ing factor  to  the  city's  vehicular  traf- 
fic problem,  aside  from  its  great  num- 
ber of  narrow  streets,  is  the  rapid 
growth  in  the  use  of  passenger  auto- 
mobiles and  trucks. 

Not  more  than  thirty  years  ago,  the 
automobile  was  a  novelty  on  the 
streets  of  Chicago.  In  1909,  for  in- 
stance, there  were  only  5,500  pas- 
senger automobiles  in  Chicago,  and  a 
total  of  only  305,950  in  the  nation. 

By  1915  there  were  35,218  automo- 
biles registered  in  the  city,  or  one 
passenger  car  for  every  seventy  in- 
habitants. Today  there  are  508,900 
automobiles  in  Chicago,  or  consider- 
ably more  than  there  were  in  the  na- 
tion in  1909.  The  ratio  of  automo- 
biles to  inhabitants  has  increased  from 
one  for  every  seventy  residents  to  one 
for  every  seven  persons.  Automobile 
registration  is  still  increasing  at  an 
average  rate  of  2.7  per  cent  per  year. 


Mr.  Thomas  H.  MacDonald,  Chief 
of  the  Public  Roads  Administration, 
Federal  Works  Agency,  accurately  de- 
scribes conditions  existing  in  Chicago 
in  a  report  he  recently  submitted  to 
President  Roosevelt  in  developing  the 
necessity  for  Trans-City  Connections 
and  Express  Highways  in  large  urban 
centers. 

In  it,  Mr.  MacDonald  declared  in 
part: 

"Some  measures  of  relief  are  im- 
perative, and  the  only  course  that 
promises  a  really  satisfactory  solution 
is  the  provision  of  adequate  facilities 
for  conduct  of  the  heavier  entering 
traffic  streams  through  the  city  at  or 
near  its  center,  and  on  to  appropriate 
exit  points. 

"The  nature  of  the  facilities  re- 
quired will  depend  upon  conditions 
peculiar  to  each  city.  In  some  cases 
redesign  and  widening  main  highways 
and  connecting  city  streets  may  suffice 
and  may  be  feasible;  although  on 
rural  highway  sections  involved, 
widening  should  always  include  physi- 
cal separation  of  the  opposing  traffic 
streams,  and  any  widening  in  the 
downtown  area  of  cities  is  certain  to 
be  beset  with  difficulties. 

"In  the  larger  cities  generally  only 
a  major  operation  will  suffice — noth- 
ing less  than  the  creation  of  a  de- 
pressed   or    an    elevated    artery    (the 
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former  usually  to  be  preferred)  that 
will  convey  the  massed  movement 
pressing  into  and  through  the  heart 
of  the  City,  under  or  over  the  local 
cross  streets  without  interruption  by 
their  conflicting  traffic.  Such  facilities 
are  not  required  in  any  city  for  the 
service  of  through  traffic  alone.  They 
are  not  required  solely  for  the  service 
of  the  traffic  entering  the  city  from 
typically  rural  highways.  There 
usually  is  added  to  these  streams  in 
the  outer  reaches  of  the  city  or  its 
immediate  suburbs  a  heavy  movement 
of  purely  city  traffic  that  mounts  to 
high  peaks  in  the  morning  and  eve- 
ning rush  hours.  Movements  of  this 
latter    sort    largely    follow    the    same 


lines  as  the  traffic  entering  the  city 
from  main  rural  highways  simply  be- 
cause the  peripheral  city  areas  and 
suburbs  in  which  they  are  generated 
have  developed  along  such  highways. 

"Whether  the  needed  facility  be  a 
trans-city  connection  or  an  express 
highway,  or  whether  the  traffic  to  be 
served  includes  large  or  insignificant 
contributions  from  extra-city  high- 
ways, in  either  case  the  nature  of  the 
traffic  within  the  city  is  much  the 
same. 

"It  always  is  largely  a  movement 
from  the  periphery  to  the  center  of 
the  city,  and  is  little  concerned  with 
intermediate  sections,  but  it  must  pass 
through  them  and.  in  so  doing,  is  ob- 


structed more  or  less  frequently  at 
the  cross  streets.  The  congestion  that 
results,  under  present  conditions,  is 
due  in  part  to  the  usually  inadequate 
width  of  the  existing  artery  and  in 
part  to  conflict  with  cross  traffic,  gen- 
erally complicated  by  parked  vehicles. 

"Reference  has  previously  been 
made  to  the  leap-frog-like  movement 
of  traffic  from  the  periphery  of  cities 
over  intervening  areas  to  their  centers. 
The  motor  vehicle  itself  is  the  pri- 
mary cause  of  this  phenomenon.  It 
made  possible  the  outward  transfer 
of  homes  of  citizens  with  adequate 
income  from  the  inner  city  to  the 
suburbs  and  it  now  conveys  these  citi- 
zens daily  back  and  forth  to  their  city 
offices  and  places  of  business. 

"The  former  homes  of  the  trans- 
ferred population  have  descended  by 
stages  to  lower  and  lower  income 
groups  and  some  of  them  (each  year 
an  increasing  number,  generally  those 
nearest  the  center  of  the  city)  have 
now  run  the  entire  gamut.  Almost 
untenable,  occupied  by  the  humblest 
citizens,  they  fringe  the  business  dis- 
trict, and  form  the  city's  slums — a 
blight  at  its  very  core!  Each  year  a 
few  of  these  once  prouder  tenements, 
weakened  by  want  of  repair,  tumble 
into  piles  of  brick,  not  infrequently 
taking  a  human  life  in  their  fall.  Each 
year  a  few  of  them  make  way  for 
parking  lots — unsightly  indices  to 
needed  facilities  of  higher  dignity  ! 
Each  year  the  city  'takes  over'  a  few 
of  them  for  unpaid  taxes.  And  now 
— the  Federal  Government  is  begin- 
ning to  acquire  them  in  batches  in 
connection  with  its  slum  clearance 
projects.  Heralds  of  a  better  future 
though  they  are,  these  acquisitions 
comprise  one  of  the  reasons  for  avoid- 
ance of  delay  in  dealing  with  the 
problems  of  trans-city  connections 
and  express  highways. 

"Another  reason  lies  in  the  fact 
that,  here  and  there,  in  the  midst  of 
the  decaying  areas,  substantial  new 
properties  of  various  sorts  are  begin- 
ning to  rise — some  created  by  private 
initiative,   some   by   public. 

"There  is  a  growing  danger  that 
these  new  properties,  sporadically 
arising,  and  the  more  compact  de- 
velopments by  the  Government  in  its 
slum  clearance  projects,  will  block 
the  logical  projection  of  the  needed 
new  arteries  into  the  city  center.  Since 
the  actual  accomplishment  of  such 
projects  will  at  best  require  time  they 
should  now  be  planned  in  order  that 
their  eventual  courses  may  not  be 
barred  by  newly  created  property." 

The    function   of   the   superhighway 

is  to  provide  for  safety  and  rapidity 

of   movement.      It    should   be    located 

(Turn  to   page  50) 

27 


ACCOMPLISHMENTS  IN 

THE  GRADUATE 

DIVISION 


By 
L   E.   GRINTER 


Working    Model    of    Water    FiltratU 
and    Treatment    Equipment 


THE  graduate  work  at  Armour  In- 
stitute of  Technology  represents 
the  most  recent  of  the  Institute's  edu- 
cational ventures.  Graduate  courses 
in  a  few  instances  have  been  offered 
for  as  long  as  five  or  six  years  but  an 
organized  program  of  graduate  study 
was  not  made  available  until  the  sec- 
ond semester  of  the  year  1936-37. 
From  a  dozen  graduate  courses,  the 
program  of  graduate  work  in  the  day 
and  evening  has  now  developed  to  a 
scope  represented  by  fifty  graduate 
courses  in  the  present  semester.  Nat- 
urally, the  expansion  of  graduate 
courses  has  only  followed  the  trend 
of  registration  which  is  indicated  by 
the  present  enrollment  of  313  eve- 
ning-school students  and  53  day- 
school  students.  The  difference  in 
number  between  the  day  and  evening 
is,  of  course,  explained  by  the  unusual 
opportunity  presented  to  young  men 
in  Chicago  through  evening-school 
facilities.  Only  in  such  industrial 
centers  is  it  possible  for  the  young 
engineer  to  study  for  the  Master's 
degree  while  he  is  employed  by  in- 
dustry. 

Apparently  young  men  engaged  by 
industry  today  have  become  conscious 
of  the  importance  of  keeping  in  touch 
with  the  development  of  scientific  in- 
formation. There  was  a  time  when 
industrial  leaders  discouraged  young 
engineers  from  graduate  study  upon 
the  basis  that  their  development  was 
primarily  dependent  upon  the  accu- 
mulation of  practical  information. 
This  tendency  seems  now  to  have  re- 
versed itself  and  young  engineers  find 
that  the  prestige  of  an  advanced  de- 
gree has  a  marked  influence  upon  their 
advancement. 

The  development  of  graduate  work 
in  the  day  school  at  Armour  is  de- 
pendent upon  the  success  of  the  In- 
stitute's program  of  obtaining  scholar- 
ships and  fellowships  for  the  sub- 
sidization of  excellently  qualified 
students.  Since  it  is  thoroughly 
understood  that  there  is  essentially  a 
one-to-one  correspondence  between 
the  number  of  engineering  gradaute 
students  in  the  United  States  and  the 
number  of  fellowships  and  scholar- 
ships made  available  by  the  educa- 
tional institutions  for  this  work,  it  is 
clearly  evident  that  the  success  of  the 
day  school  program  at  Armour  Insti- 
tute of  Technology  will  depend  upon 
the  generosity  of  those  who  provide 
scholarships  and  fellowships  for  tins 
purpose. 

Naturally,  the  main  objective  at 
Armour  Institute  of  Technology  re- 
mains the  undergraduate  program. 
On  the  other  hand,  experience  at  most 
educational  institutions  has  shown 
that  the   strengthening  of  the  under- 
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graduate  program  can  be  accom- 
plished in  large  measure  through  the 
development  of  graduate  work.  The 
teaching  of  graduate  courses  and  the 
conduct  of  research  by  members  of 
the  staff  provide  a  stimulating  experi- 
ence that  leaves  its  mark  through  the 
development  of  enthusiasm  and  confi- 
dence in  the  teacher.  A  university 
carries  the  obligation  of  learning  as 
well  as  of  teaching. 

Educational  administrators  also 
find  that  the  lack  of  graduate  teach- 
ing influences  greatly  the  possibility 
that  an  institution  may  retain  upon 
its  faculty  men  of  unusual  distinc- 
tion in  all  fields.  Leaders  in  under- 
graduate   education    are    also,    in    the 


main,  leaders  in  their  professions  and 
such  men  are  usually  found  to  be  un- 
willing to  attach  themselves  to  an  in- 
stitution where  graduate  study  and 
research  are  absent.  Evidently,  any 
institution  that  expects  to  lead  in  the 
development  of  scientific  knowledge 
should  offer  graduate  students  the 
privilege  of  being  associated  with  its 
research  program. 

A  study  of  the  registration  at  the 
Institute  in  the  fall  of  1939  produces 
some  interesting  observations.  It  is 
noticed,  for  instance,  that  there  are 
111  new  students  and  196"  returning 
students  in  the  evening  graduate 
courses.  This  is  a  clear  indication 
that  the  program  of  graduate  work  is 


being  undertaken  for  the  purpose  of 
completing  requirements  for  a  degree 
and  that  the  students  will  return  from 
year  to  year  until  their  Master's  work 
is  completed.  It  is  significant  that 
the  first  Master's  degrees  obtained 
upon  the  basis  of  evening  graduate 
study  were  granted  last  June.  The 
Graduate  Committee  conducted  the 
examinations  and  found  these  candi- 
dates as  well  qualified  for  the  degree 
as  were  the  candidates  from  the  day 
school.  The  graduate  committee  con- 
sists of  Professors  Ford,  Freeman, 
Freud,  Grinter,  Peebles  and  Thomp- 
son. 

It  is   also  of  importance  that  more 
than  ninety-eight  per  cent  of  the  stu- 
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dints  listed  in  evening  graduate 
courses  are  college  graduates,  fully 
qualified  to  carry  these  advanced 
courses  for  credit.  Of  course,  nearly 
all  of  these  students  have  obtained  the 
Bachelor  of  Science  degree  although 
there  are  six  holding  the  Bachelor  of 
Arts  degree.  Twelve  students  already 
have  the  degree  of  Master  of  Science 
and  three  hold  the  degree  of  Doctor 
of  Philosophy. 

About  two-thirds  of  the  students 
registered  live  in  Chicago,  the  re- 
mainder being  from  the  adjacent 
suburbs. 

More  than  ninety-five  percent  of 
the  evening  graduate  students  couie 
from  the  following  accredited  institu- 
tions : 

Agricultural  and  Mechanical  Col- 
lege of  Texas 


Armour  Institute  of  Technology 
California   Institute   of   Technology 
Carnegie  Institute  of  Technology 
Case  School  of  Applied  Science 
College  of  the  City  of  New  York 
Colorado  School  of  Mines 
Colorado  State  College  of  Agricul- 
ture &  Mechanics 
Cornell  University 
Drexel  Institute  of  Technology 
Duke  University 
Georgia   School  of  Technology 
Harvard   University 
Iowa  State  College 
Johns  Hopkins  University 
Louisiana  State  University 
Massachusetts     Institute    of    Tech- 
nology 

Michigan     College    of    Mining    and 
Technology 

Michigan  State  College 


Missouri  School  of  Mines 
Montana  State  College 
Newark  College  of  Engineering 
New  York  University 
North    Carolina    State    College    of 
Agriculture  &  Engineering 
Northeastern   University 
Northwestern  University 
Oklahoma  A.  &  M.  College 
Oregon   State   Agricultural   College 
Polytechnic  Institute  of  Brooklyn 
Purdue  University 
Rose  Polytechnic  Institute 
South  Dakota  State  School  of  Mines 
State  University  of  Iowa 
Swarthmore    College 
Syracuse    University 
Tufts  College 
University   of  Alabama 
University   of   Arizona 
University   of  Arkansas 
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University  of  California 

University  of   Cincinnati 

University  of   Colorado 

University  of  Illinois 

University  of  Kentucky 

University  of   Michigan 

University  of  Minnesota 

University   of  Oklahoma 

University  of   Rochester 

University  of  Wisconsin 

Vanderbilt  University 

Virginia  Polytechnic  Institute 

Washington  University 

Yale  University 

It  is  evident  that  students  who  have 
graduated  with  distinction  from  such 
institutions  are  fully  qualified  to  ac- 
complish graduate  work  of  the  highest 
caliber. 

Certain  graduate  courses  given  at 
the  Institute  have  created  rather  un- 
usual attention.  The  course  in  Pe- 
troleum Refining,  offered  by  Mr.  W. 
C.  Edmister  of  the  Standard  Oil 
Company  of  Indiana,  has  had  an  un- 
usual registration  for  the  past  three 
years.  It  is  evident  that  engineers  in 
the  field  of  petroleum  refining  feel  the 
need  for  advanced  study.  Catalysis, 
because  of  its  association  with  petro- 
leum refining,  has  attracted  equal 
attention. 

Considerable  interest  has  also  been 
evidenced  in  the  Institute's  courses 
in  Plastics.  The  course  in  Organic 
Plastics  given  in  the  present  semester 
has  a  larger  registration  than  had 
been  anticipated  and  the  graduate 
course  in  Applied  Plastics,  which  is 
given  in  the  second  semester  of  the 
year,  has  been  exceptionally  popular. 
There  seems  to  be  a  demand  for  work 
in  this  field  that  will  require  addi- 
tional courses. 

A  course  in  the  Chemistry  of  Sew- 
age Treatment,  taught  by  Dr.  F.  W. 
Mohlman  and  Mr.  E.  Hurwitz  of  the 
Chicago  Sanitary  District,  has  caught 
attention  because  of  its  excellent 
teaching  personnel.  The  Institute  is 
very  happy  to  have  these  distin- 
guished members  of  the  Sanitary  Dis- 
trict attached  to  its  teaching  staff. 
Dr.  Mohlman  has  been  appointed  Ad- 
junct Professor  of  Sanitary  Chem- 
istry. He  is  Editor  of  the  Sewage 
Works  Journal  and  has  many  other 
professional  distinctions. 

Courses  in  Diesel  Engineering  and 
in  Industrial  Air  Conditioning  appar- 
ently retain  their  special  interest  to 
advanced  students.  The  possibilities 
for  employment  in  these  fields  of  spe- 
cialization seem  to   remain   good. 

An  unusually  large  registration  is 
found  in  the  course  in  Engineering 
Mathematics  taught  by  Professor 
Lester  R.  Ford.  Professor  Ford  is 
attempting       to       present       advanced 


mathematics  in  a  way  that  will  appeal 
especially  to  the  engineering  student 
whose  interest  naturally  is  in  applica- 
tions. Courses  in  Differential  Equa- 
tions also  have  a  heavy  registration. 

A  continued  large  registration  is 
found  in  the  course  in  Heat  Transfer 
and  Insulation  taught  by  Professor 
Max  Jakob.  The  importance  of  new 
information  in  this  field  and  its  in- 
fluence upon  industrial  applications 
naturally  explain  its  popularity  with 
graduate  students.  The  registration 
is  divided  about  equally  between 
chemical  and  mechanical  engineers. 

An  unexpectedly  large  registration 
was  found  in  the  course  in  Spectro- 
scopy and  Atomic  Structure.  This 
interest  is  probably  due  to  the  im- 
portance of  metallurgy  in  the  Chicago 
area.  Naturally,  spectroscopy  catches 
the  attention  of  metallurgists  since  it 
is  the  rapid,  convenient,  and  econom- 
ical means  of  identifying  the  metallic- 
elements. 

Graduate  work  at  any  institution 
should  be  centralized  in  certain  spe- 
cial fields  in  which  the  staff  is  pecu- 
liarly competent,  and  since  research 
is  so  closely  associated  with  graduate 
study,  it  is  evident  that  graduate 
courses  should,  in  the  main,  represent 
the  fields  of  research  interest  among 
the  faculty.  Certain  groups  of  re- 
search workers  are  already  repre- 
sented in  the  faculty  of  Armour  In- 
stitute. A  special  group  in  Advanced 
Mechanics  and  its  applications  to 
structural  design  and  machine  design 
represents  a  concentration  of  excep- 
tional strength  in  research.  There  are 
eight  or  ten  men  at  the  Institute  now 
engaged  in  research  in  these  related 
fields.  Naturally  then,  graduate  work 
in  the  field  of  Advanced  Mechanics 
and  its  applications  will  be  strongly 
emphasized.  This  includes  much  work 
in  Advanced  Elasticity,  Vibrations, 
Elastic  Stability,  Structural  Design, 
Machine  Design,  Aeronautical  De- 
sign, and  other  associated  branches. 
A  second  group,  smaller  in  number, 
is  interested  in  the  general  problem 
of  heat  flow  and  heat  transfer  and  its 
application  to  special  mechanical  and 
chemical  design  problems.  It  is  felt 
that  the  number  of  teachers  working 
in  this  field  of  research  should  be  in- 
creased as  the  Institute  adds  teachers 
to  its  staff. 

Thoughts  in  regard  to  other  re- 
search groups  involve  work  in  Elec- 
tricity and  in  Public  Health  Engineer- 
ing. Particularly  in  the  latter  field, 
it  seems  that  an  adequate  staff  can  be 
drawn  on  a  part-time  basis  from  the 
various  city  departments  and  from 
similar  organizations  in  the  Chicago 
area.      This   is    fortunate    in   that   the 


opportunities  to  expand  the  Institute's 
ability  to  serve  the  community  can  be 
enhanced  in  this  way  beyond  the  nor- 
mal expectation  set  by  financial  limi- 
tations. 

The  organization  of  the  new  Illi- 
nois Institute  of  Technology  will 
offer  the  opportunity  for  an  expansion 
of  the  graduate  program  and  of  the 
rcasearch  facilities  now  available  at 
Armour  Institute  of  Technology  and 
Lewis  Institute.  Only  in  the  Chicago 
area  where  the  development  of  gradu- 
ate work  has  proceeded  slowly  in  com- 
parison with  the  evident  demand  is 
there  still  an  opportunity  to  produce 
a  graduate  school  of  technology  sec- 
ond to  none  in  the  country.  The  im- 
portance of  industry  in  the  life  of  the 
city  points  clearly  to  the  need  for  re- 
search services  and  scientifically 
trained  personnel  that  can  only  be 
furnished  by  a  graduate  school  of  the 
highest  possible  quality,  within  the 
area.  It  will  be  the  objective  of  the 
new  institution  to  meet  this  evident 
demand. 


SPRING  CONCERT 

O  GORDON  ERICKSON,  Musi- 
.  cal  Director,  announces  that 
the  Musical  clubs  of  Armour  Tech 
will  present  the  fifth  annual  program 
at  the  Goodman  Theater  Friday  eve- 
ning, March  first.  The  clubs  are  well- 
balanced  and  are  fortunate  in  having 
a  number  of  fine  soloists.  The  con- 
cert this  season  promises  to  be  out- 
standing. 


WE  LOSE  A  FRIEND 

WE  are  sorry  to  report  to  the 
Alumni  the  death,  on  December 
second,  of  Charles  Edward  Eustice  of 
the  class  of  1901.  Mr.  Eustice  took 
his  degree  of  Bachelor  of  Science  in 
Electrical  Engineering.  During  prac- 
tically all  of  his  business  life  he  was 
associated  with  the  Galena  Manufac- 
turing Company  of  Galena,  Illinois, 
a  company  which  was  founded  by  his 
father.  For  almost  twenty  years  he 
was  president  of  the  organization. 
Mr.  Eustice  was  a  brother  of  Alfred 
L.  Eustice  of  the  Class  of  1907,  a 
member  of  our  Board  of  Trustees. 
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THE   ARMOUR 
RELAYS 

By 
JOHN  J.  SCHOMMER 


WITH  the  coming  of  winter,  col- 
leges and  universities  through- 
out the  nation  begin  to  center  their 
athletic  interests  inside  the  field- 
house,  on  the  basketball  court,  in  the 
swimming  pool,  and  on  the  tan-bark. 
Of  all  the  indoor  sports,  one  of  the 
most  fascinating,  one  of  the  most 
stamina-trying,  and  one  of  the  oldest, 
is  the  track  and  field  meet. 

At  about  the  time  when  this  article 
appears,  hundreds  of  young  men,  and 
some  young  women,  will  be  listening 
to  the  sage  words  of  track  and  field 
coaches  in  preparation  for  grueling 
runs,  jumps,  hurdles,  and  the  like.  Of 
these  many  hundreds,  we  at  Armour 
shall  be  watching  and  speculating 
about  the  ability  of  some  four  hun- 
dred who  will  be  contestants  in  the 
TWELFTH  ANNUAL  ARMOUR 
TECH  RELAY  GAMES;  four  bun 
dred  of  the  best  that  the  middle  west 
has  to  offer ;  four  hundred  young  men 
whose  hearts  will  be  set  on  winning 
glory  for  their  colleges  and  for  them- 
selves. 

As  in  past  years,  Armour,  during 
the  latter  part  of  March,  will  be  the 
center  of  track  and  field  interest  in 
the  United  States.  Originally  a  tri- 
angular meet  for  the  University  of 
Chicago,  the  University  of  Illinois, 
and  Armour  Tech,  the  contests  now 
attract  entries  from  more  than  forty 
colleges  and  universities,  many  of 
which  boast  of  athletes  of  world  re- 
nown. But  all  of  these  boasts  mean 
nothing  without  proof — so,  let's  take 
a  look  at  the  files,  and  dig  out  some 
records  which  have  been  smashed  din- 
ing the   past   few  years. 

Outstanding  among  brilliant  feats 
was  in  the  one-mile  open;  a  record 
shattered  to  smithereens  by  Wiscon- 
sin's small,  dark,  unpretentious-look- 
ing Chuck  Fenske.  It  was  in  1938, 
when  the  Games  seemed  destined  to 
be  rather  mediocre,  that  Fenske  came 
pounding  into  the  back  stretch  to  ring 
up  a  blasting  mile-time  of  four  min- 
utes,   right    and    nine-tenths    seconds. 


BROWN  &  SHARPE 
CUTTERS 


still  the  fastest  mile  in  the  history  of 
indoor  track  in  the  United  States. 

But  let's  stop  here  a  moment  to  get 
clearly  in  mind  the  purpose  of  the 
relays.  It  was  planned,  twelve  years 
ago,  to  establish  a  meet,  a  relay  carni- 
val, at  which  the  smaller  colleges 
could  compete  against  the  universities, 
with  all  the  advantages  of  a  closed 
college  meet,  and  none  of  the  dis- 
advantages of  an  open  university 
meet.  Universities  whose  budgets  and 
large  enrollment  permitted  the  best  of 
athletic  plant,  coaches,  and  athletes 
would  be  competing  against  universi- 
ties in  a  similar  class,  while  colleges 
whose  athletes  and  facilities  were  less 
imposing  would  be  competing  in  a 
class  by  themselves.  But  on  the  other 
hand,  when  a  smaller  school  could 
produce  one  or  more  athletes  of  out- 
standing ability,  they  would  have  an 
opportunity  to  compete  with  men  of 
their  own  calibre.  This  was  the  orig- 
inal policy,  and  it  is  still  followed. 
The  arrangement  provides  for  com- 
petition in  two  classes — college  class 
and  university  class.  However,  should 
any  coach  care  to  do  so,  he  may  enter 
his  team  or  any  member  of  it  in  the 
university  class,  where  competition  is 
provided  by  the  best  talent  in  the 
United   States. 


We  are  reminded  of  193<i.  when 
Wisconsin  was  dominating  the  pole 
vault.  In  that  year,  Al  Haller  pushed 
and  pulled  himself  over  the  bar  at  a 
height  of  thirteen  feet,  six  and  three- 
fourths  inches  to  hang  up  a  record, 
while  Lloyd  Siebert,  an  aspirant  from 
little  NoVfh  Central  College,  went 
home,  disappointed  but  undaunted, 
with  second-place  honors,  when  his 
pole  broke  in  the  attempt  to  equal 
Haller's  mark.  In  1937  the  story  was 
different,  and  here  is  where  the  basic 
policy  of  the  Relays  makes  for  a  more 
interesting  and  exciting  meet.  Sie- 
bert, coming  from  a  small  college,  but 
permitted  to  compete  in  the  university 
class,  kept  grinding  away  toward  per- 
fection of  his  pole  vaulting,  and  in 
this  year  he  led  Haller  a  merry  pace 
over  the  bar  to  take  first  place  honors 
and  establish  a  record  of  thirteen  feet, 
eight  and  five-eighths  inches.  Again  in 
1938  Wisconsin  came  to  the  fore  with 
Milton  Padway,  who  also  broke  the 
record,  only  to  have  his  mark  shat- 
tered in  1939  by  young  Edward  This- 
tlethwaite  of  Northwestern.  Inci- 
dentally, this  was  the  year  in  which 
Fenske  was  making  his  bid  to  beat 
the  record  of  the  perennial  favorite 
and  grand  old  man  of  the  track,  Glenn 
(Turn  to  page  53) 
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THE  MIDWEST 

POWER 

CONFERENCE 

FOR  1940 


THE  UNIVERSITY  Representa- 
tives of  the  Midwest  Power  Con- 
ference met  in  Chicago  on  October  26" 
and  considered  the  arrangement  of  a 
program  for  the  1940  meeting.  The 
dates  have  been  set  definitely  as  April 
9  and  10.  The  Conference  will  he 
held  in  the  Palmer  House  and  will  be 
composed  of  technical  meetings,  two 
joint  luncheons  arranged  in  coopera- 
tion with  local  sections  of  the  tech- 
nical societies,  an  inspection  trip  to  a 
manufacturing  company  in  the  Chicago 
Area,  and  the  annual  banquet. 

The  subjects  opened  for  discussion 
will  be  those   indicated   on   the  tenta- 
tive program  which  follows : 
TUESDAY,  APRIL  9 
9:30  a.  in. —  Registration.      P  a  1  m  e  r 
House,  Chicago. 
10:15  a.m. — Opening  Meeting. 

Address  of  Welcome 
Response    for   the    Co- 
operating  Institutions. 
10:45  a.  m. — Power  Fallacies 
1 1  :30  a.  m. — Gas  Turbines 
12:15  p.  m.- — Joint     Luncheon     w  i  t  h 
Local   Societies. 
2  :00  p.  m. — Small  Power  Plants 

(a)  Diesel  Units 

(b)  Steam  Units 

(c)  Discussion 

3:30  p.m. — Electrical    Transmission 

(a)  Protection    of 
High  Voltage  Lines 

(b)  Bus  Arrangements 
and  Switching 

(c)  Discussion 
■r  -  Process 


3  :30  p.  m. 


6 :45  p. 


(a)  Paper  Mill 

(b)  Refinery 

(c)  Chemical  Plant 
Midwest   Power   Conff 

ence  Dinner 


The  well-known  Lufkin  ease-of-use  features 
and  accuracy  are  perfectly  combined  with 
durability  in  the  "Hi-Way!'  It  actually 
outwears  all  other  chain  tapes.  Prominent 
figures  are  cut  into  bright  portions  of  the 
special,  tough  steel  line  for  longer  life  and 
easier  reading.  See  it  at  your  dealers. 
WRITE  FOR  CATALOG  12A 


york      the /ufk/n  Pule  Co.     c*"di*n  F  ""•" 

,o.  u.,.,.«. ...  sf^^  m'ch.gan  windsor-  ont- 

TAPES -RULES -PRECISION   TOOLS 


WEDNESDAY,  APRIL  10 

9:30  a.  m.— Fuel    Problem    of    Power 
Plants 

(a)  Coal  by  stoker 

(b)  Pulverized    coal 
(c)Oil 

(d)Gas 
9  :30  a.  m. — Hvdro   Power 

'(a)  Small  and  Me- 
dium-sized Hydro- 
Plants 

(b)  Operating  P  r  o  b- 
lems  in  a  Low-Head 
Hydro-Power    Plant 

(c)  The  Loup  River 
Development 

(d)  Coordina  tinn  of 
Hvdro  and  Steam 
Power 

12:00  noon — Joint     Luncheon     with 
Local  Societies 
1  :30  p.  m. — Bus    Leaves    for    Inspec- 
tion Trip 

The  University  Representatives  of 
the  Midwest  Power  Conference  for 
19  tO  will  be  as  follows: 

Dean  L.  E.  Grinter,  Vice-President, 
Armour   Institute   of  Technology. 

Professor  M.  P.  Cleghorn,  Head, 
Dept.  of  Mech.  Eng.,  Iowa  State  Col- 
lege. 

Professor  L.  S.  Foltz,  Head.  Dept. 
of  Elec.  Eng.,  Michigan  State  Col- 
lege. 

Professor      C.      Francis      Harding. 


Elec.    Ei 


Purdue 


Head.   Sell 
University. 

Professor  H.  O.  Croft,  Head,  Dept. 
of  Mech.  Eng.,  State  University  of 
Iowa. 

Professor  O.  A.  Leutwiler,  Head. 
Dept.  of  Mech.  Eng..  University  of 
Illinois. 

Professor  Hugh  E.  Keeler,  Dept. 
of  Mechanical  Eng..  University  of 
Michigan. 

Professor  Ben  G.  Elliott,  School  of 
Engineering,  University  of  Wisconsin. 

Dean  L.  E.  Grinter,  recently  ap- 
pointed Vice-President  of  A  r  m  o  u  r 
Institute  of  Technology,  found  it  nec- 
essary to  be  relieved  of  the  director- 
ship of  the  Midwest  Power  Confer- 
ence, and  Professor  Stanton  E.  Win- 
ston of  the  Department  of  Mechanical 
Engineering  at  Armour  Institute  will 
be  the  new  Director.  Professor  C.  A. 
Nash,  of  the  Department  of  Electrical 
Engineering  at  Armour  Institute,  will 
act  as  Secretarv  of  the  Conference. 
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A  TALE  OF  TWO 
TECHS 


JAMES  C.  PEEBLES 


WITH  long  gray  beard  sweeping 
the  page.  Father  Time  made  the 
final  entry  and  prepared  to  close  a 
huge  volume  of  history  entitled 
Nineteenth  Century.  I  remember 
well  that  newspaper  cartoon,  for  it 
appeared  just  at  the  time  when  I  had 
my  first  view  of  Chicago.  Even  more 
clearly  do  I  recall  a  cold  winter  day 
when  I  was  walking  along  West 
Madison  Street,  pushed  almost  into  a 
run  by  a  buffetting  wind  out  of  the 
west. 

There  had  been  heavy  falls  of  snow 
that  winter,  and  as  the  merchants 
cleared  their  sidewalks  it  had  been 
piled  into  great  heaps  near  the  curb. 
As  I  hurried  along,  the  street  was  a 
quiet  valley  flanked  on  either  side  by 
a  mountain  range  of  snowy  peaks.  As 
if  the  supply  were  unlimited,  more 
snow  was  falling  that  morning.  Like 
gulls  before  a  Biscay  gale,  big  snow- 
flakes  rode  the  wind,  wheeling  from 
crest  to  crest  on  the  sierra  of  snow 
that  lined  the  street. 

All  winter  long  those  mountains  of 
snow  remained.  On  one  of  the  high- 
est peaks  some  wag  placed  a  sign 
reading  Si>ion  Koi>.  For  the  Boer 
war  was  in  progress,  and  places  like 
Mafeking,  Kimberley.  Ladysmith, 
Spion  Kop,  were  much  in  the  news. 
Names  such  as  Roberts,  Kitchener, 
Cronje,  De  Wet,  were  being  written 
on  the  pages  of  history.  The  vaude- 
villians  of  the  day  took  great  delight 
in  reporting  that  the  Boer  soldiers 
always  wore  rubber  boots,  the  pur- 
pose being  to  keep  DeWet  from  de- 
feat. 

Just  a  short  time  before  I  had 
dropped  out  of  my  country  high  school 
rather  suddenly,  determined  to  find 
somewhere  a  better  preparatory  train- 
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HIGGINS  gives  you 

a  complete  color  palette 


Iliggins  American  Drawing  Inks  have 
always  been  the  first  choice  of  engin- 
eers, architects,  designers,  artists  —  all 
who  draw.  Wherever  plans,  shop  draw 
ings,  designs  or  line  work  for  reproduc- 
tion are  made,  Iliggins  American  India 
Ink  gives  that  unchanging  jet-black 
needed  for  clarity  in  the  blue-print  and 
for  permanency  in  the  original. 

When  color  is  indicated,  I  liggins  Amer- 
ican Drawing  Inks  assure  you  of  true 
color,  uniformity  and  even  flow.  All 
I  liggins  colors  mix  freely  with  each  other 
and  with  black  and  lend  themselves 
equally  well  for  use  with  pen  or  brush. 
Iliggins  American  Drawing  Inks  may 
be  purchased  from  your  College  Store 
or  Stationer. 


Red  Orange 
(Vermir 
Red 
Carmine  Red 

Red  Violet 

Violet  (Purple) 

Blue 

Green 

Brick  Red 
Russet    •    Brown 


HIGGII1S 


CHAS.    M.    HIGGINS    &    CO., 
271    NINTH    STREET,    BROOKLYN, 


ing  for  a  college  course  in  engineer- 
ing. Seeking  wider  horizons,  my  high 
school  principal  called  it.  But  hemmed 
in  by  the  snow  that  wintry  morning, 
any  horizon  at  all  seemed  a  rather 
futile  quest.  Soon  I  reached  Robey 
Street,  and  stopped  for  a  moment  on 
the  corner  to  study  my  surroundings. 
Yes,  there  it  was,  my  far  horizon, 
just  across  the  street;  a  large  five- 
story  building  of  gray  stone  and  brick. 
Carved  in  the  stone  above  the  entrance 
the  words  Science-Literature-Tech- 
nology appeared,  easily  read  in  spite 
of  the  storm.  Thus  I  saw  that  the 
institution  to  which  I  had  come  was 
devoted  to  science,  both  pure  and  ap- 
plied, and  to  the  liberal  arts.  For 
several  moments  I  studied  those  three 
words,  indicative  of  the  educational 
fare  I  would  feed  upon.  A  slice  of 
art  between  two  slabs  of  science,  an 
intellectual  sandwich,  a  balanced  diet 
it  seemed  to  me.  So  I  crossed  the 
street  and  entered  Lewis  Institute  for 
the  first  time. 

Looking  back  through  the  years  at 
my  student  days  at  Lewis,  the  scene 
is  indistinct  in  many  of  its  details. 
Outstanding  personalities  however 
stand  out  clearly  in  my  memory, 
while  surrounding  circumstances  and 
events  are  recalled  but  dimly.     P'rom 
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Edward   T.    Lee    Dean. 
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315  Plymouth  Ct.,  Chicago,  III. 

New  Law  and   Pre- Legal   Classes   Begin 
February  5th 


among  the  clearest  pictures  which 
recollection  supplies  I  propose  to  offer 
a  few,  etchings  with  fading  back- 
grounds, vignettes  of  memory. 

One  teacher  whom  I  remember  with 
affection  and  esteem  was  a  professor 
of  mathematics.  Many  faculty  men 
have  come  and  gone  in  my  experience 
since  those  days,  but  I  have  never 
known  one  who  possessed  a  keener 
sense  of  the  importance  and  high 
dignity  of  his  calling.  On  one  occa- 
sion a  vistor,  meeting  him  for  the  first 
time,  remarked  "So  you  teach  mathe- 
matics, Professor."  "Oh  no,"  he  re- 
plied, "I  teach  boys  by  means  of 
mathematics."  A  nice  distinction  it 
was  and  for  me  an  illuminating  com- 
mentary upon  his  entire  philosophy  of 
life. 

A  lady  teacher  in  the  department 
of  history  has  an  important  place  in 
my  recollections  of  Lewis  Institute, 
because  she  cramped  my  style  in  a 
field  where  I  thought  I  was  rather 
good.  History,  I  knew,  had  been  de- 
fined (not  by  the  lady  teacher)  as  a 
skeleton  of  cold  fact  on  which  there 
has  been  engrafted  layer  upon  layer 
of  the  warm  flesh  of  honest  men's 
imaginings.  So  in  quiz  and  examina- 
tion papers  I  gave  my  imagination 
free  rein  and  produced  many  a  chubby 
child  of  fancy.  Modern  radio  pro- 
grams showing  us  "History  in  the 
Making"  give  me  no  thrill  at  all;  I 
did  it  forty  years  ago.  But  we  were 
supposed  to  study  history,  not  make 
it,  so  the  teacher  looked  upon  my 
efforts  with  a  frosty  eye.  "Too  much 
flesh  and  too  little  bone,"  she  said, 
and  set  me  to  boning  over  the  pages 
of  the  text  book. 

In  the  English  department  things 
went  a  bit  better.  We  had  a  profes- 
sor who  looked  like  Shakespeare  but 
who,  to  my  utter  surprise,  made  us 
study  Milton.  He  seemed  a  great  ad- 
mirer of  the  gloomy  poet,  and  had  us 
working  many  hours  over  "Paradise 
Lost,"  much  of  which  I  hated  fer- 
vently. It  seemed  to  me  that  our 
English  professor  considered  the 
world  had  reached  its  cultural  zenith 
about  1670,  and  had  been  slipping  a 
bit  ever  since.  Then  one  day  the  pro- 
fessor himself  slipped ;  he  gave  us  the 
well-known  sonnet  for  just  one  lesson. 
Promptly  I  forgave  him,  and  Milton, 
too,  for  all  the  weary  hours  that  had 
gone  before.  But  with  this  reserva- 
tion; if  any  more  long,  lugubrious 
poems  had  to  be  studied,  the  class 
could  do  it  without  me.  I  would  only 
"stand  and  wait." 

In  the  machine  shop  we  had  an  in- 
structor whose  hands  were  two  scien- 
tific instruments.  His  touch  was  so 
delicate  that  he  could  measure  the 
diameter   of   a   metal    rod    to    a   thou- 


sandth of  an  inch  with  an  ordinary 
caliper.  He  could  throw  a  double- 
throw  switch  in  an  electric  light  cir- 
cuit with  such  speed  that  the  lights 
never  blinked.  At  the  county  fair 
back  home  I  had  seen  the  artist  who 
kept  repeating  the  refrain  "The  hand 
is  quicker  than  the  eye."  Here  was 
an  actual  demonstration  and  it  set  me 
to  thinking  that  perhaps  the  shop  in- 
structor had  chosen  the  wrong  pro- 
fession. Years  later  Cook  County 
bought  a  number  of  voting  machines, 
the  election  commissioners  believing 
that  they  would  save  time,  reduce 
errors,  and  foil  the  short-pencil  art- 
ists. But  my  shop  instructor,  with 
no  tools  but  his  own  hands  and  a 
piece  of  wire,  made  the  machines 
show  any  election  result  that  he 
wished.  One  machine,  after  receiving 
his  expert  attention  for  thirty  sec- 
onds, showed  a  local  option  proposal 
winning  in  the  first  ward.  That  was 
all  for  the  voting  machines. 

During  my  days  at  Lewis  I  made 
frequent  trips  to  the  South  Side  to 
hear  a  famous  preacher  at  Plymouth 
Church.  Oratory  was  in  greater  favor 
then  than  now,  and  I  was  greatly  im- 
pressed. Vivid  recollections  come  to 
me  of  a  commanding  figure,  a  dra- 
matic personality,  a  mellifluous  voice. 
I  found  myself  paying  little  attention 
to  the  import  of  his  words,  being  con- 
tent to  enjoy  their  music  .  Here  was 
a  consummate  artist  whose  medium 
was  the  spoken  word. 

Later  I  learned  that  the  great 
preacher  was  also  president  of  Ar- 
mour Institute.  Preacher  and  en- 
gineering educator;  it  seemed  an  odd 
combination  to  me,  but  evidently  it 
worked  because  both  church  and  col- 
lege were  thriving.  After  frequent 
visits  I  came  to  know  Armour  Insti- 
tute well,  and  finally  transferred  from 
Lewis  to  Armour,  very  largely  I  con- 
fess because  of  the  magnetic  per- 
sonality of  the   president. 

During  my  early  years  at  Armour 
it  was  my  good  fortune  to  know  many 
engaging  personalities.  Prominent 
among  them  I  recall  the  dean,  whose 
lectures  I  attended  for  more  than  two 
years.  We  never  worked  hard  in  his 
courses  but  we  learned  a  lot.  Out  of 
much  study  and  learning  he  could  dis- 
till just  a  little  wisdom  and  most  of 
us  carried  some  of  it  away  with  us. 

Now  Lewis  and  Armour  have  ar- 
ranged an  affiliation,  and  the  two 
schools  which  I  have  known  so  long 
and  so  well  will  soon  be  one.  And 
so,  con  amore,  I  close  my  portfolio  of 
vignettes.  Candid  camera  and  movie 
film  will  record  their  future,  but  I 
shall  keep  my  etchings  for  they  be- 
long to  the  days  when  both  were 
young. 


HELP! 
HELP! 
HELP! 


I  first  repercussion  from  the  current 
European  conflict  was  the  laying  off 
of  a  number  of  our  engineers.  Busi- 
ness enterprises  concerned  with  for- 
eign construction,  and  others  depend- 
ent upon  foreign  sources  for  raw 
materials,  were  forced  to  reduce  per- 
sonnel. During  the  first  two  weeks 
in  September  the  list  of  unemployed 
lengthened.  After  a  lapse,  industry 
found  its  pace  and  began  absorbing 
those  men  who  had  been  laid  off  as  a 
consequence  of  the  new  war. 

On  the  whole,  placement  has  been 
much  more  active  than  it  was  at  this 
time  last  year.  During  September 
and  October  of  this  year  sixty  place- 
ments were  made.  This  number  in- 
cludes permanent,  temporary,  and 
part-time  positions,  but  does  not  in- 
clude any  holiday  employment  for  day 
students  here  at  the  Institute. 
Twenty-six  placements  were  made  in 
November. 

Last  month  the  Department  placed 
an  alumnus  of  1912  in  a  position 
carrying  a  good  deal  of  responsibility 
and  a  salary  of  $3,200  per  annum. 
This  alumnus  had  kept  his  placement 
record  up-to-date.  When  the  opening 
materialized,  we  knew  where  to  look 
for  the  man  to  fill  the  position. 

If  you  are  a  combination  electrical 
and  mechanical  engineer,  with  a  rec- 
ord of  achievement  behind  you,  you 
may  be  interested  in  an  opening  for 
an  engineer  who  has  had  some  ex- 
perience in  the  manufacture  of  small 
electrical  and  mechanical  devices.  If, 
in  addition  to  the  qualifications  pre- 
viously mentioned,  you  are  of  execu- 
tive material  and  have  a  knowledge 
of  design  and  development,  send  in 
your  record.  This  opening  will  not 
be  active  until  the  first  of  the  year. 
(Turn  to   page  54) 
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Count  on  your  telephone  in  a  pinch 


A  smell  of  smoke,  a  burst  of  flame  —  and  instinc- 
tively you  rush  to  your  telephone  for  help. 

Bell  Telephone  service  is  reliable  for  two  reasons. 
The  people  who  provide  it  are  capable.  The  ecpiip- 
ment  is  well  made — Western  Electric's  part. 

At  your  command  is  a  vast  plant — underground, 
overhead  and  in  central  offices — which  responds  so 
smoothly  that  you  take  it  for  granted. 

It  does  so  because  into  the  production  of  the 
13,000  different  items  entering  into  this  plant  have 
gone  careful  thought  and  skilled  workmanship. 
That's  been  Western  Electric  practice  throughout  57 
years  of  telephone  making. 


of  the  complex  apparatus.    Here  is  shoivn  one  of  I 
«/mni<  Iid/n  uhith   It  ,-t>rn  I  In  ir it-  makes. 


Western  Etectric 


.  .  .  made  your 
BELL  TELEPHONE 
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FRESHMAN 
SCHOLARSHIPS 


THE  thirteenth  competitive  exam- 
ination for  freshman  scholarships, 
to  be  awarded  to  February  graduates 
of  public  and  private  high  schools, 
will  be  held  on  Saturday,  January 
sixth,  at  the  Institute.  Five  awards 
will  be  made,  carrying  full  tuition  for 
the  second  semester  of  1939-10  and 
the  first  semester  of  1 9 10-11 .  Awards 
will  be  based  upon  the  scores  in  the 
competitive  examination,  the  record  in 
high  school,  the  extra-curricular  ac- 
tivities, and  the  general  fitness  of  the 
candidates,  a  personal  interview  with 
each  candidate  by  a  member  of  the 
scholarship  committee  being  required 
as  part  of  the  examination. 

Prior  to  1933,  it  was  the  custom  to 


fresh 


schools.  it  having  been  decided  in 
1932-33  that  this  plan  was  unsatis- 
factory, the  present  plan  for  awards 
by  competitive  examination  was  de- 
veloped by  a  standing  committee  of 
the  faculty,  of  which  H.  T.  Heald, 
then  Dean  of  Freshmen,  was  Chair 
man.  One  hundred  thirty-seven  can- 
didates participated  in  the  first  com- 
petition held  in  May,  1933;  the 
number  of  participants  increased  year 
by  year,  and  over  three  hundred  took 
the  examination  in  May,  1939.  Ten 
one-year  full  tuition  scholarships  have 
been  awarded  each  year  in  May.  Be- 
ginning   in    January,    1935,    a    similar 


competition  was  established  for  Feb- 
ruary graduates  from  public  and  pri- 
vate high  schools  for  the  award  of 
five  one-year  scholarships.  About 
fifty  candidates  took  the  examination 
in  January  of  1935,  and  about  eighty 
in  January  of  1939.  Coincident  with 
the  offering  of  February  scholarships, 
a  plan  was  worked  out  whereby  a  stu- 
dent entering  in  February  might,  by 
taking  a  full-time  program  in  the 
summer  session  next  following,  com- 
plete his  degree  program  in  three  and 
a  half  years. 

A  survey  of  the  academic  careers 
of  recipients  of  freshman  scholarships 
reveals  evidence  of  the  success  of  the 
plan,  a  great  majority  of  scholars 
having  attained  distinction  in  both 
scholarship  and   student   leadership. 

The  current  freshman  scholarship 
committee  is  led  by  Professor  S.  E. 
Winston,  who  was  a  member  of  the 
original  scholarship  committee;  it  in- 
cludes seventeen  members  of  the 
staff,  who,  with  one  or  two  exceptions, 
also  serve  as  advisers  to  freshmen. 
C.  A.  Tibbals. 


ELEMENTARY  Theory  of  Equa- 
tions. By  W.  V.  Lovitt,  New 
York,  Prentice-Hall,  Inc.,  1939. 
11  +237  pp.    -10  figures.    $2.50. 

After  graduation  many  engineers 
begin  to  appreciate  what  mathematics 
is  meaning  to  them  and  feel  the  neces- 
sity for  further  study.  This  is  par- 
ticularly true  of  persons  whose  work 
or  interests  bring  them  into  contact 
with  equations.  Lovitt's  book  is  well 
designed  to  be  of  great  help  to  those 
individuals.  While  it  is  intended  for 
students  who  have  had  only  one 
semester  of  analytic  geometry,  en- 
gineers, who  have  taken  the  calculus 
and  usually  have  had  differential 
equations,  will  find  that  they  can  use 
this  book  as  a  home  study  course.  It 
lends  itself  admirably  to  such  a  course 
for  many  reasons.  First  of  all,  a 
large  number  of  problems  are  worked 
out  in  the  text.  Secondly,  although 
all  problems  have  answers,  many  of 
them  are  given  at  the  end  of  the  book. 
This  arrangement  is  the  ideal  one, 
since  it  prevents  a  student  from  being 
too  conscious  of  the  answer  he  is  try- 
ing to  get.  Finally,  both  Horner's 
method  and  Newton's  method  are  il- 
lustrated graphically,  thus  following 
the  modern  eduactional  practice  of 
making  a  student  thoroughly  familiar 
with  a  mathematical  doctrine  by 
studying  it  from  many  different 
angles.  This  does  not  mean  that  any- 
one can  absorb  the  theory  of  equa- 
tions by  reading  the  book  as  he  would 
a  novel.  It  means  that  he  must  use 
paper  and  pencil,  and  he  must  solve 


A  NEW  MATHEMATICS  TEXT 


a  fair  number  of  problems,  just  as  he 
would  have  to  do  if  he  undertook  the 
study  of  any  mathematical  subject. 

One  of  the  outstanding  features  of 
the  text  is  the  presentation  not  only 
of  Horner's  and  Newton's  methods, 
but  also  of  Graeffe's  method.  It 
would  have  been  tine  if  the  author 
had  included  the  methods  of  succes- 
sive approximation  and  iteration,  but 
even  so  the  presentation  in  one  text 
of  these  three  methods  is  a  great  con- 
venience. Horner's  method,  the  old 
reliable  way  of  solving  algebraic  equa- 
tions for  real  roots,  can  be  used  for 
complex  roots,  but  the  work  is  very 
laborious.  Newton's  method  is  in- 
valuable for  solving  transcendental  as 
well  as  algebraic  equations  for  real 
roots.  Graeffe's  method  is  probably 
the  most  practical  means  for  solving 
an  algebraic  equation  which  has  more 
than  one  pair  of  imaginary  roots.  The 
book  evidently  is  designed  for  the 
student  who  lias  need  actually  to  solve 
equations. 

The  development  of  subject  matter 
is  excellent.  Since  the  probabilities 
are  that  many  students  who  read  the 
text  have  not  had  algebra  recently, 
the    book    begins    with    a    review    of 


linear  and  quadratic  equations.  This 
is  followed  by  a  review  of  simultane- 
ous linear  equations  which  leads  to 
an  introduction  to  determinants.  Bi- 
nomial equations  introduce  a  review 
of  complex  numbers  and  De  Moivre's 
theorem.  The  material  which  follows 
serves  to  lay  a  firm  foundation  for  the 
solution  of  equations  so  that  a  stu- 
dent may  know  what  he  is  doing  and 
why  he  is  doing  it.  Both  Budan's  and 
Sturm's  theorems  are  discussed.  This 
is  commendable  because  Budan's 
theorem  frequently  is  passed  over  too 
lightly  in  standard  texts,  although  it 
has  a  definite  use  in  practical  applica- 
tions. The  book  closes  with  the  usual 
conventional  topics  of  determinants, 
symmetric  functions,  resultants,  dis- 
criminants and  eliminants.  The  last 
chapter,  which  contains  ruler  and 
compass  constructions,  should  In- 
called  to  the  attention  of  angle  tri- 
secters  who  are  as  much  of  a  nuisance 
to  mathematicians  as  perpetual  motion 
inventors  are  to  engineers. 

Anyone   who  has   occasion   to   solve 
equations,  or  who  is  interested  in  their 
solution,    will    rind    this    text    a    very 
valuable  acquisition  to  his  library. 
William    C.    Krathwohl. 
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FA  11  ST    ANNOUNCES 


tfT &/uwd ' /Veii/  /sonnet 

witn  a  fsme  tiuwon  on  dt! 


Pabst 

BLUE  RIBBON 


"By  Reiiiiest'l- 


•  Like  the  grand  old  song  everyone  re- 
members, are  the  fond  recollections  of 
the  silk  blue  ribbon  on  the  famous  Pabst 
bottle.  And  now,  by  popular  request,  the 
actual  ribbon  again  identifies  the  beer 
whose  better  flavor  is  recognized  throughout 
the  world.  Blue  Ribbon's  Keener  Refresh- 
ment is  the  product  of  95  years  of  brewing 
skill.  It's  the  Sign  of  Good  Taste  at  your 
table  that  says  you  really  know  beer. 

Copyrieht  1939,  Pabst  Sales  Company.  Chicago 
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NEW  TRUSTEES 


F.  M.  DeBeers 


L  S.   Hard! 


Franklin  M.  de  Beers,  consulting 
chemical  engineer  and  manufacturers' 
representative,  was  born  in  Chicago, 
and  is  a  graduate  of  Armour  in  the 
class  of  1905.  He  was  awarded  the 
degree  of  Ch.  E.  in  1910,  and  the  de- 
.gree  of  M.  S.  in  Ch.  E.  in  1926. 

Mr.  de  Bears  was  the  organizer  of 
the    Swenson    Evaporator     Company, 
and  served  as  its  President  and  Gen- 
eral   Manager    from    1909    to    1922. 
I  From  1922  to  1924  he  was  Vice-Presi- 
j  dent    and    General    Manager    of    the 
|  Whiting     Corporation.      Subsequently 
he  was  in  charge  of  studies  of  surplus 
crop    distribution    for    the    Sun    Maid 
Raisin  Company,  from  1924.  to  1926; 
practiced    as    a    consulting    engineer ; 
served  as  General  Sales  Manager  for 
the  J.  P.  Devine  Manufacturing  Com- 
pany,  Inc.,   from    1930  to    1931;   and 


was  Vice-President  and  Sales  Man- 
ager of  the  Leader  Industries,  from 
1931  to  1932. 

Since  1933,  he  has  been  owner  of 
the  firm  of  F.  M.  de  Beers  and  Asso- 
ciates, consulting  chemical  engineers 
and  sales  representatives  for  manu- 
facturers of  chemical  process  ma- 
chinery. 

For  many  years  he  has  been  actively 
interested  in  the  affairs  of  the  Insti- 
tute and  the  Alumni  Association,  and 
has  given  most  valuable  service. 

Mr.  De  Beers  lives  in  Glencoe.  He 
is  a  member  of  Tau  Beta  Pi,  American 
Institute  of  Chemical  Engineers, 
American  Chemical  Society,  Chemists 
Club,  Chicago  Engineers  Club,  Skokie 
Country  Club,  and  Chicago  Athletic 
Association.  His  favorite  recreations 
are  golf  and  contract  bridge. 


Louis  S.  Hardin,  lawyer,  was  born 
in  Charleston,  Illinois.  He  received 
his  B.  A.  degree  at  Yale  in  1917,  and 
his  J.  D.  degree  at  the  Law  School  of 
the  University  of  Chicago  in  1921. 
He  was  admitted  to  the  bar  in  the 
latter  year,  and  practiced  law  in  Chi- 
cago with  the  firm  of  Cutting,  Moore, 
and  Sidley  from  1921  to  1924,  and 
with  Wilson,  Mcllvaine,  Hale,  and 
Templeton  from  1924  to  1927.  In 
1927  he  became  associated  with  Pam 
and  Hurd;  he  is  now  a  partner  in  the 
firm  of  Pam,  Hurd,  and  Reichman. 

Since  June,  1939,  Mr.  Hardin  has 
been  General  Counsel  of  Armour  In- 
stitute of  Technology,  and  has  given 
most   diligent   and   efficient   service. 

Mr.  Hardin  lives  in  Lake  Forest. 
He  is  a  member  of  Phi  Beta  Kappa, 
Alpha  Delta  Phi,  Phi  Delta  Phi,  and 
the  Order  of  the  Coif;  of  the  Ameri- 
can, Illinois  State,  and  Chicago  Bar 
Associations ;  and  of  the  University 
and  Onwentsia  Clubs.  His  favorite 
sports  are  golf,  tennis,  and  squash 
racquets. 


A  GIFT  FROM  THE  CLASS 
OF  1912 


IT  is  pleasant  to  record  that  the  class 
of  1912,  more  than  twenty-seven 
years  after  its  graduation,  retains  its 
appreciation  of  the  fact  that  the  In- 
stitute has  continuing  needs.  A  col- 
lege library  can  never  have  too  many 
books.  The  class  deposited  with  John 
Sehommer,  one  of  its  own  members,  a 
substantial  sum  of  money,  and  di- 
rected him  to  confer  with  Miss  Nell 
Steele,  Librarian,  about  its  expendi- 
ture in  the  purchase  of  books.  After 
a  careful  survey,  the  following  were 
purchased: 

The     Chemical     Formulary.      4     v. 

Chemical     Publishing     Company, 

New  York,  1933-1939. 
Thompson,  Alexander  John.    Loga- 

rithmetica    Britannica,    Being    a 

standard  Table  of  Logarithms  to 

Twenty  Decimal  Places.   9  Parts. 

Cambridge       University       Press, 

London,  1934-1939. 

The  nine  parts  of  the  second  work 
are  being  bound  in  one  volume.  In 
these  books,  as  in  other  gifts  to  the 
library,  suitable  bookplates  will  rec- 
ord the  generosity  of  the  donors. 

The  Institute  expresses  its  thanks. 
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FROM  YEAR  TO  YEAR 

A  RECORD  OF  ARMOUR  ALUMNI 

AROUND  THE  WORLD 


By 

A.  H.  JENS,  '31 


Alumni  Service  Award   Key 

For  the  fifth  time  since  1932  the 
Alumni  Association  has  awarded 
THE  AEMOUB  ALUMNI  SERV- 
ICE AWARD  KEY.  The  award  this 
y,ar  was  to  LOUIS  JAMES  BYRNE 
for  his  many  years  of  effort  in  con- 
ducting the  Alumni  Association's  stu- 
dent loan  prog-ram.  Previous  awards 
were    to: 

JolIN    J.    SCHOMMER,    Cll.    E.    '12. 

Harold  W.  Munday,  C.  E.  '23. 

Charles  W .  Hills,  .Ik..  E.  E.  ')  1. 

David  P.  Moreton,  E.  E.  '0.1. 

Each  of  these  men  had  made  valu 
able  contributions  in  promoting  the 
well  being  of  the  Alumni  Association. 

Mr.  Byrne  is  a  graduate  of  tin 
Class  of  1904  in  Mechanical  Engi- 
neering.  He  was  recently  elected  to 
tile  Hoard  of  Managers  to  till  tile  un 
expired  term  of  Phillip  Harrington. 
He  was  also  a  member  of  the  Hoard  of 
Managers    from    191.5   to    1918. 


ANNOUNCEMENT  of  the  Ar- 
mour-Lewis amalgamation  was 
made  to  the  Advisory  Board  of  the 
Armour  Institute  Alumni  Association. 
which  embraces  in  its  membership  all 
elected  past-officers  of  the  association, 
at  the  University  Club,  in  Chicago,  on 
Thursday,  October  26,  1939.  Alumni 
trustees,  members  of  the  Board  of 
Managers  and  officers  of  recent  grad- 
uating   classes    were    also    in    attend- 


Under  the  guidance  of  Alumni 
President  John  Schommer  the  gen- 
eral plan  of  the  consolidation  of  the 
two  institutions  was  presented  by 
Janus  1).  Cunningham,  chairman  of 
the  Armour  Board  of  Trustees,  Henry 
T.  Heald,  president  of  Armour  Insti- 
tute of  Technology  and  the  other 
trustees  present. 

Those  in  attendance,  in  addition  to 
the  above  were:  J.  P.  Sanger,  M.  E 
'21  ;  H.  W.  Munday,  C.  E.  '23;  J 
Johnson,  C,  E.  '11  ;  A.  Wagner,  E.  E. 
'03;  L.  J.  Byrne.  M.  E.  '04;  E.  F. 
Pohlmann,  Ch.  E.  '10;  A.  H.  Jens, 
F.  P.  E.  '31;  H.  C.  Rossing,  C.  E. 
'32;  W.  F.  Sims.  E.  E.  '97;  E.  Voita, 
Arch.  '24;  W.  N.  Setterberg,  Arch. 
'29;  B.  S.  Carr,  Ind.  Arts,  '15;  C.  W. 
Burckv,  E.  E.  '27;  W.  C.  Brubaker, 
M.  E.  '06;  F.  A.  Lindbcrg.  E.  E.  '01. 

J.  B.  Swift,  E.  E.  '01;  J.  A.  Whit 
tington,  Cli.  E.  'It;  F.  D.  Cotterman, 
M.  E.  '36;  H.  N.  Vanderkieft,  M.  E. 
'39;  S.  M.  I.illis.  Ch.  E.  '34;  E.  F. 
Wanner.  Ch.  E.  '38;  E.  R.  Cole. 
F.  P.  E.  '18;  A.  S.  Alschuler.  Arch. 
'99;  J.  M.  Hvanskas.  M.  E.  '16;  L.  E. 
Davies,  M.  E.  19;  W.  T.  Dean,  E.  E. 
'00;  F.  M.  de  Beers.  Ch.  E.  '05;  A.  L. 
Eusticc.  E.  E.  '07;  R.  A.  Goppel- 
schro,  dcr.  F.  P.  E.  '16;  E.  O.  Griffen- 
hagen,  C.  E.  '06;  R.  B.  Harris,  M.  E. 
'02;  P.  M.  Henderson.  E.  E.  '02; 
[..  Hirsli,  Ch.  E.  '14;  P.  O.  Heueh- 
ling,  Cli.  E.  '07;  R.  J.  Koch,  C.  E. 
'13;  J.  W.  McCaffrey,  Ch.  E.  '22; 
K.  H.  Rice,  E.  E.  '97;  W.  H.  Rietz, 
F.    P.   E.   '15;  0.   A.   Rochlitz.   E.   E. 

(II  ;    E.    M.    Sincere.    Arcll.    '12;    W.    S. 
Taussig.    E.    E.    '03. 

(Turn   to   next   page) 


g        Distinguished  Service  Award 

One  of  the  highest  gifts  that  may 
be  awarded  by  the  Alumni  Associa- 
tion is  the'  DISTINGUISHED 
SERVICE  AWARD  which  like  the 
Service  Key  was  given  for  the  fifth 
time  this  year.  For  his  outstanding 
work  in  the  field  of  gas  engineering 
the  name  of  ROBERT  BRIXTON 
HARPER  is  added  to  the  impressive 
list  of  recipients  of  this  award.  The 
list  follows: 

Francis  G.  Pease.  E.  E..  '01.  for 
outstanding'  work  in  the  field  of 
astronomy. 

Howard  I..  Khum,  E.  E.  '06,  for 
outstanding  work  in  developing  the 
Teletype. 

Alfred  S.  Alschuler,  Arch.  '99, 
for  outstanding  work  in  architectural 
design. 

Clarence  W.  Muehlberger,  for 
outstanding  work  in  the  field  of  toxi- 
cology. 

For  many  vcars  Mr.  Harper  has 
been  a  member  of  the  Hoard  of  Trus- 
tees of  the  Institute  and  has  repre- 
sented Alumni  interests  in  his  work 
on  the  board.  He  was  president  of 
the     Alumni     Association     front     1927 
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On  November  4,  1939  and  again  on 
November  18,  1939,  John  Schommer 
met  with  the  Columbus,  Ohio  group 
of  the  Armour  Alumni  Association. 
At  these  meetings,  the  first  of  which 
was  held  at  the  Hotel  Deshler  and 
the  latter  at  the  home  of  M.  F.  Davis, 
F.  P.  E.  '27,  the  Armour-Lewis  pro- 
gram was  given  full  discussion.  Co- 
lumbus does  not  have  a  formal  Alumni 
group  nor  does  it  have  stated  times 
for  meetings  but  as  the  occasion 
arises  the  men  rally  to  the  call. 

B.  G.  Anderson,  J.  S.  Tilt,  Ed. 
Swanson,  A.  J.  Danziger,  M.  F. 
Davis,  R.  Windblad,  Paul  Hendrick- 
son,  W.  M.  Gunther,  S.  J.  McLaren 
and  C.  N.  Mullican  were  in  attend- 
ance. 

Mrs.  Davis  was  the  hostess  at  the 
second  meeting. 


1897 

Tousley,  Victor  H.,  E.E.,  is  the  elec- 
trical engineer  for  the  National  Fire  Pro- 
tection Assn.,  612  N.  Michigan,  Chicago, 
111. 

1898 

Mueller,  Fred  G.,  Arch.,  Partner, 
Fred  G.  Mueller-Walter  R.  Hair,  Archi- 
tects, Hotel  Hamilton,  Hamilton,  Ohio. 

Patten,  George  H.,  C.E.,  is  Vice  Presi- 
dent of  the  Chattanooga  Medicine  Co., 
St.  Elma  Sta.,  Chattanooga,  Term. 

Nagelstock,  Edwin  Harry,  E.E.,  is 
sales  engineer  for  Charles  E.  Clark  Assn., 
Sixth   and   Main,    Fremont,   Nebr. 

MacClyment,  Harry-  Alexander,  E.E., 
is  the  manager  and  owner  of  the  Lamont 
Chemical  Co.,  516  Seaton,  Los  Angeles, 
Cal. 

Hindert,  Edwin  George,  E.E.  '98,  was 
born  January  16,  1870,  at  Minonk,  Illinois. 
He  died  at  Oak  Park,  Illinois,  July  3rd, 
1939. 

Shortly  after  graduation  in  1898,  Mr. 
Hindert  enlisted  in  Company  3,  2nd  U.  S. 
Volunteer  Engineers.  He  was  trained  at 
Ft.  Sheridan  and  Montauk  Point.  He 
was  then  transferred  to  the  17th  Co.,  Sig- 
nal Corps,  at  Huntsville,  Ala.,  in  October 
'98,  and  was  sent  to  Cuba  where  he  was 
stationed  at  Marianao.  He  was  mustered 
out   in  the  spring  of   1899. 

Shortly  after  that  he  was  engaged  by 
a  firm  of  consulting  engineers  for  research 
in  the  development  of  appliances  for  using 
powdered  coal.  From  1905  to  1910  he 
was  Chief  Engineer  of  Power  Plants,  first 
for  the  Toledo,  Fremont  and  Norwalk 
electric  road  in  Ohio  and  then  for  the 
Fort  Dodge,  Des  Moines  and  Southern 
in  Iowa.  Late  in  1919  he  became  operat- 
ing engineer  of  the  Waukegan  plant  of 
the  North  Shore  Electric  Co.,  and  worked 
in  an  operating  capacity  with  that  and  its 
successor  corporation,  the  Public  Service 
Co.  of  Northern  Illinois  until  he  retired 
in  1931. 

He  is  survived  by  two  sons,  two  daugh- 
ters and  by  Mrs.  Hindert.  One  son,  How- 
ard Hindert,  is  with  the  Bureau  of  Aero- 
nautics of  the  Department  of  Commerce. 
Mr.  Hindert  was  a  member  of  Spanish 
War  Veterans,  Camp  80.  and  Veterans  of 
Foreign   Wars,   Post   No.    105. 

The  above  information  came  through 
John  M.  Humiston,  a  classmate  of  Mr. 
Hindert. 


1899 

Shubart,  Benedict,  M.E.,  is  a  partner 
of  Shubart  &  Schloss,  Machines  and 
Pumps,   521    Boston    Bldg.,   Denver,   Colo. 

Takbell,  Clarence  Lyle,  M.E.,  is  treas- 
urer of  the  Credit  Union,  John  Deere 
Tractor    Co.,    Waterloo,    Iowa. 

Matthews,  William  D.,  E.E.  and 
F.P.E.,  is  an  engineer  with  the  Improved 
Risk  Mutuals,   60  John,   New   York   City. 

1900 

Sklovsky,  Max,  E.E.,  is  chief  engineer 
of  Deere  &  Co.,  Farm  Implements,  Mo- 
line,   111. 

1901 

Noble,  Alden  Charles,  E.E.,  is  with 
the  Merchants  Fire  Assn.  Corp.  of  New 
York,  45  John,   New  York  City. 

Lewis,  Walter  Irving,  M.E.,  is  Presi- 
dent of  the  W.  I.  Lewis  Co.,  Real  Es- 
tate, 1206  Citizens  Bldg.,  Cleveland,  Ohio. 

1902 

Shafer,  Samuel  E.,  Jr.,  M.E.,  is  in 
charge  of  patent  work,  Chain  Belt  Co., 
Milwaukee,  Wis. 

Lang,  William  Haney.  M.E.,  is  with 
the  Brady  Conveyors  Corp.,  20  W.  Jack- 
son,  Chicago,   111. 

1903 

Rozinson,  George  Ben.,  C.E.,  is  Asst. 
Engineer,  Bureau  of  Streets,  Navy  Pier, 
Chicago,   111. 

Strickler,  John  Franklin,  M.E.,  is 
Secretary  of  the  Jam  Handy  Picture  Serv- 
ice, Inc.,  Industrial  Motion  Pictures  and 
Slide  Films,  2900  E.  Grand,  Detroit,  Mich. 

Taussig,  William  Simon,  E.E.,  is  Asst. 
Office  Manager  of  the  Visking  Corp.,  6733 
W.   65th,   Chicago,    111. 

1904 

Strang,  Rvpert  Hurd,  E.E.,  is  Super- 
intendent, light  &  Water  Utility,  Public 
Utilities,  Richland  Center,  Wis. 

Coy,  Frank  Albert,  C.E.,  is  a  bridge 
designer,  Division  of  Highways,  Spring- 
field,  111. 


The  continuation  of  the  program 
for  AN  ANNUAL  GIFT  FROM 
EVERY  ALUMNUS  will  be,  for 
the  present,  under  the  direction 
of  the  Alumni  Board  of  Managers. 
During  the  years  1938-1939,  this 
work  was  under  the  direction  of 
an  executive  committee  headed  by 
J.  Warren  McCaffrey.  The  results 
of  Mr.  McCaffrey's  work  show 
more  than  300  contributions  total- 
ling in  excess  of  $4,000.00.  All  of 
the  funds  have  been  used  for 
supplying  furnishings  for  the  re- 
cently remodeled  Student  Union 
Building.  It  has  been  decided  by 
the  Board  of  Managers  to  devote 
funds  collected  in  the  1939-40  pro- 
gram to  the  same  purpose. 

The  Board  of  Managers  take  this 
occasion  to  thank  Mr.  McCaffrey 
for  the  excellent  job  he  did  in  or- 
ganizing the  first  program  for  AN 
ANNUAL  GIFT  FROM  EVERY 
ALUMNUS.  It  was  a  difficult  task 
and   it  was   well  done. 


1905 

Clark,  Frank  Cordley-,  E.E.,  is  Gen- 
eral Manager  for  the  Nitrogen  Division 
of  the  Solvay  Process  Company,  Chem- 
ical Manufacturers,  Hopewell,  Va. 

Willahd,  Donald  E.,  M.E.,  is  President 
and  Treasurer,  Allith-Proutv,  Inc.,  Dan- 
ville, 111. 

Emmons,  Francis  Asbury,  Ch.E.,  is 
vice  president,  Foote  Bros.  Gear  and 
Machine  Corp.,  5301  S.  Western,  Chicago, 
111. 

Harvey,  William  F.,  C.E.,  is  with  the 
W.  F.  Harvev  Sales  Co.,  560  W.  Lake 
Bluff,  Chicago',   111. 

1906 

Struhe,  Harry  Louis,  M.E.,  is  Asst. 
Chief  Engineer,  Link  Belt  Co..  2045 
Hunting    Park,    Philadelphia,    Pa. 

Fry-,  August  Jether.  E.E.,  is  Engineer 
with  the  Board  of  Supervising  Engineers, 
231    S.   La   Salle,   Chicago,   111. 

Woldenberg,  Maxmilian,  Ch.E.,  is 
President  of  A.  Daigger  and  Co.  and 
President  of  Mutual  Bon  Corp.,  159  W. 
Kinzie,   Chicago,    111. 

1907 

Jarrow,  Harry  Walter,  M.E.,  is  Presi- 
dent, Jarrow  Products  Corp.,  Refrigera- 
tor Gaskets  and  Insulation,  420  N.  La 
Salle,  Chicago,  111. 

Chandler,  Fred  E.,  E.E.,  is  General 
Traffic  Manager,  Wisconsin  Telephone 
Co.,    722    X.    Broadway,    Milwaukee,   Wis. 

1908 

Odell,  Irving,  M.E.,  is  Publisher  and 
Editor  of  the  Military  &  Naval  Digest, 
11   S.  La  Salle,  Chicago,  III. 

Monahan,  Joseph  Edward,  M.E.,  is 
with  the  Joseph  Monahan  Co.,  Machine 
Tools,  351  Indiana,  N.  W.,  Grand  Rapids, 
Mich. 

Perkins,  Robert  Augustus,  M.E.,  Per- 
kins &  McWayne,  Architects  and  Engi- 
neers, 320  Paulton  Block,  Sioux  Falls. 
S.   D. 

1909 

Stadeker,  Gilbert  I.,  E.E.,  is  Manager, 
Commercial  Refrigerating  Dept,  Samp- 
son Electric  Co.,  3201  S.  Michigan,  Chi- 
cago, 111. 

Fitch,  Joseph  E.,  E.E.,  Lawyer,  Ben- 
son, Fitch  &  Heinemann,  30  N.  *La  Salle, 
Chicago,   111. 

Ecklund,  Conrad  Arthur,  C.E.,  is 
Senior  Topographic  Engineer  for  the  U.S. 
Geological  Survey,  Washington,  D.  C. 

1910 

Bowman.  David  William,  Arch.,  is  En- 
gineer for  the  Western  Precipitation  Co., 
1016  W.  Ninth,  Los  Angeles,  Cal. 

Bergbom,  Arthur  L.,  M.E.,  is  Instruc- 
tor in  Mechanical  Drawing,  Roosevelt 
High  School,  3436  Wilson,  Chicago,   III. 

Eliel,  Robert  G.,  C.E.,  is  with  Brad- 
lev  Machinery  Co.,  106  Kishawakee,  Rock- 
ford,  111. 

1911 

Nelson,  Arthur  W.,  E.E.,  Owner,  Ar- 
thur W.  Nelson  &  Associates,  Consulting 
Engineers,   608  S.  Dearborn,   Chicago,   111. 

Binder,  Charles  William,  C.E.,  is  a 
draftsman  for  Standard  Oil  Co.,  Whiting, 
Ind. 

1912 

Roller,  Louis  H,  E.E.,  is  Manager  of 
the  Plant  Engineering  Dept.,  P.  Ballan- 
tine  &  Sons,  Brewers,  57  Freeman,  New- 
ark, N.  J. 

Rui'f,  John  E.,  M.E.,  is  an  Industrial 
Engineer,  Peoples  Gas,  Light  &  Coke  Co., 
122   S.   Michigan,  Chicago,   III. 
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1913 

Agee,  Robert  E.,  F.P.E.,  is  Assistant 
Secretary  for  the  Northern  Trust  Com- 
pany, 50  S.  La  Salle,  Chicago,  111. 

Kornfeld,  Leo  P.,  C.E.,  is  Secretary  of 
the  Hamler  Boiler  Tank  Co.,  Manufac- 
turers of  Steel  Pressure  Vessels,  6025  W. 
66th,  Chicago,  111. 

Hale,  Leonard  O.,  Arch.,  Salesman, 
Chandler  Co.,  Pump  Manufacturers,  Cedar 
Rapids,  la. 

1914 

Bauersfeld,  Albert  George,  Ind.  Arts, 
is  Principal  of  the  Irving  Park  School, 
3815    N.    Kedvale,  Chicago,'  111. 

Whittington,  James  A.,  Ch.E.,  is  Util- 
ization Test  Engineer,  Peoples  Gas,  Light 
&  Coke  Co.,  3921  S.  Wabash,  Chicago,  111. 

1915 

Adamson,  John  Friece,  E.E.,  is  with 
Fries-Walters  Company,  Electrical  Con- 
tractors, 2001  W.  Pershing  Road,  Chi- 
cago, 111. 

Hockenberger,  Phil.  R.,  M.E.,  is  Presi- 
dent, Becher,  Hockenberger  &  Chambers 
Co.,  Real  Estate  Loans,  2.522  Thirteenth 
St.,  Columbus,  Neb. 

1916 

Oswald,  Arthur  A.,  E.E.,  is  Radio  De- 
velopment Engineer,  Bell  Telephone  Lab- 
oratories, Inc.,  463  West,  New  York  City. 

Steif,  Benjamin  Leo.,  Arch.,  is  Presi- 
dent, B.  Leo  Steif  &  Co.,  Architects,  919 
X.  Michigan,  Chicago,  111. 

Aarens,  Harry  Barney,  Arch.,  is  a 
practicing  architect,  1609  N.  Normandie, 
Hollvwood,  Cal. 

1917 

Smith,  Earl  Hirst,  C.E.,  is  Asst.  Chief 
Engineer,  Packard  Motor  Car  Co.,  1580 
E.  Grand,  Detroit,  Mich. 

White,  Harold  S.,  M.E.,  is  Develop- 
ment Engineer  for  Olds  Motor  Works, 
Lansing,    Mich. 

Goldberg,  Louis  I.,  C.E.,  is  President, 
Allied  Phonograph  &  Record  Mfg.  Co., 
1041  N.  Las  Palmas,  Hollywood,  Cal. 

Conway,  Frank  Joseph,  F.P.E.,  is  a 
Piping  Engineer  for  the  Carrier  Construc- 
I  ion  Corp.,  Merchandise  Mart,  Chicago, 
111. 

1918 

Vogdes,  Francis  Brooke,  E.E.,  is  Sales 
Engineer.  Air  Conditioning  Dept.,  Wm.  R. 
Thropp  &  Sons  Co.,  163  E.  Front,  Tren- 
ton,  N.  J. 

Broyles,  John  Lewis,  E.E.,  is  an  elec- 
trical engineer  for  the  Economy  Fuse  and 
Manufacturing  Co.,  2717  Greenview,  Chi- 
cago, 111. 

Uhur,  Arthur,  Ind.  Arts,  is  an  ele- 
mentary school  principal,  Chicago  Board 
of  Education,  Foster-Haven  Schools,  720 
O'Brien,  Chicago,  111. 

Sasaki,  Tomigoro,   M.E.,  writes   in   part 
from   Osaka,    Nippon,   Japan    in    response 
to  a  request   from   the   Alumni   Editor,  as 
follows : 
Dear  Mr.  Jens: 

I  thank  you  for  your  letter  of  August 
14.  As  I  am  a  very  bad  composer  I  am 
afraid  I  cannot  write  anything  worth 
reading,  especially  to  be  published  in  the 
magazine. 

We  had  an  especially  hot  summer  this 
year  and  no  rain.  The  western  part  of 
this  country  was  so  dry  that  it  affected 
the  growth  of  vegetables  and  fruits,  to 
say  nothing  of  rice  fields  having  dried  up, 
yet  this  country  has  enough  to  feed  her 
people,  so  we  don't  have  to  worry  much 
about   these. 

I  take  this  opportunity  to  let  you  know 
my  new  address.  My  new  home  is  near 
the    seashore,    the    largest    bathing    resort 


in  the  Orient  called  Hamadera.  During 
the  hot  days,  from  July  1  to  August  31, 
there  are  millions  coining  to  swim.  There 
are  two  bathing  schools  where  they  teach 
greenhorns  to  swim.  Besides  these,  all 
school  children  from  the  4th  to  Cth  grades 
primary  and  1st  and  2nd  year  middle 
schools  must  learn  how  to  swim  whether 
they  like  it  or  not,  of  course,  with  the 
doctor's  permission.  Swimming  is  in- 
cluded  in   one   of  their   lessons. 

Good  luck  to  you  all. 

Yours  sincerely, 

T.  Sasaki. 

636  Hagoromo,  near  Hamadera,  Osaka, 
Nippon. 

1919 

Winfiei.d,  Raymond  B.,  C.E.,  is  sales 
manager,  S.  W.  Nichols  Co.,  Acoustical 
Correction,    209    Exposition,    Dallas,    Tex. 

Trask,  Frederic  Allan,  F.P.E.,  re- 
cently was  transferred  from  the  Pacific 
Coast  office  of  the  Oil  Insurance  Associa- 
tion to  their  Chicago  office.  His  home 
address  is  Oak  Crest  Hotel,  1570  Oak 
St.,   Evanston. 

1920 

Throop,  Albert  R.,  E.E.,  is  Trunk 
Traffic  Engineer  for  the  Illinois  Bell  Tel. 
Co.,  Room  2001,  212  W.  Washington,  Chi- 
cago,  111. 

Anderson,  Hosier  Ellery,  C.E.,  is  with 
the  New  York  Life  Insurance  Company, 
San  Francisco,  Cal. 

McCauley,  William  Taylor,  Ch.E.,  is 
a  Supervisor,  Swift  &  Co.,  Union  Stock 
Yards,  Chicago,  111. 

1921 

Newman,  Dr.  Louis  Benjamin,  M.E., 
Physician  and  Surgeon,  Staff  of  Willard 
and  Cook  County  Hospitals,  5146  W.  25th, 
Cicero,   111. 

Hitchinson,  James  Hobart,  Arch.,  is 
Financial  Secretary  for  the  International 
Brotherhood  of  Electrical  Workers,  2403 
W.  North  Ave.,  Chicago,   111. 

Hoven,  Alfred  Charles,  M.E.,  is  with 
the  American  Seating  Co.,  Theater  and 
Church  Seats,  901  Broadway,  Grand 
Rapids,  Mich. 

Carr.  Gordon  S.,  C.E.,  is  Sales  Manager 
for  the  Equipment  Division  of  the  Pack- 
ard Electrical   Division,  Warren,  O. 

1922 

Reihmer,  Leo  Lester,  M.E.,  is  Vice 
President,  The  Lloyd-Thomas  Co.,  Ap- 
praisal Engineers,  4411  Ravenswood,  Chi- 
sago, 111. 

Walker,  Edwin  G.,  M.E.,  is  Asst.  Chief 
Engineer,  R.  R.  Donnelley  &  Sons  Co., 
Printers  and  Binders,  350'  E.  22nd,  Chi- 
cago, 111. 

Holmes,  Leonard  M.,  C.E.,  is  with  the 
Dayton  Power  &  Light  Co.,  Gas  &  Elec- 
tric   Bldg.,   Dayton,   Ohio. 

Mauuire,  Robert  Reginald,  F.P.E.,  is 
with  the  Southeastern  Underwriters 
Assn.,  805  American  National  Bank  Bldg., 
Pensacola,   Fla. 

1923 

Krebs.  Manfred  B.,  E.E.,  is  a  circuit 
planning  engineer,  Commonwealth  Edison 
Co.,    72    W.    Adams,    Chicago,    111. 

Love.  Harold  G.,  E.E.,  is  an  engineer 
with  Weiss  &  Neistadt,  Architects  and 
Engineers,  343   S.   Dearborn,   Chicago,   111. 

Walker,  Ray-  Lewis,  E.E.,  is  general 
supt..  Claim  Dept..  United  States  Fidel- 
ity &  Guaranty  Co.,  75  William  St.,  New 
York  City. 

1924 

Aalberc.  John  Oscar.  E.E..  who  is 
Chief  Engineer  for  the  R.K.O.  Pictures, 
Inc..    writes    to    the    Alumni    Office    in    re- 


sponse to  the  "Annual  Gift  from  Every 
Alumnus"  program  this  interesting  note: 
By  applying  a  little  arithmetic  to  the 
figures  contained  in  your  letter  of  Au- 
gust 8th,  I  find  the  average  alumnus  has 
contributed  approximately  $10.00  to  your 
student  union  fund. 

Being  an  average  alumnus,  I  am  enclos- 
ing my  check  for  $10.00  and  thank  you 
for    the    oportunity    of    helping. 

If  I  slipped  a  decimal  point  let  me 
know. 

Farrell,  J.  Stanley,  E.E.,  is  Asst. 
Chief,  Purchase  Division,  U.  S.  Treasury, 
222  W.   North   Bank   Drive,   Chicago,   111. 

Brown,  Malcolm  Lander,  C.E.,  is  Su- 
perintendent of  Construction,  Bureau  of 
Engineering,  Madison,  Wis. 

Marco,  Fred  J.,  E.E.,  is  Chief  Engi- 
neer, Coil  Matching  Division  G-M  Labo- 
ratories,  1731    Belmont,  Chicago,    111. 

1925 

Sotiii.hn.  William  H.,  E.E.,  is  an  engi- 
neer with  the  Illinois  Bell  Tel.  Co.,  208 
W.    Washington,   Chicago,   111. 

Hibbeler,  Alvin  F.,  E.E.,  is  an  assist- 
ant engineer  for  the  Commonwealth  Edi- 
son Co.,  2233  S.  Throop,  Chicago,   111. 

Frederick,  John  R.,  E.E.,  is  an  indus- 
trial engineer,  Wisconsin  Power  &  Light 
Co.,  500   Public,  Beloit,  Wis. 

Rowley,  Charles  M.,  M.E.,  was  elected 
President  of  the  Association  of  Mutual 
Fire  Insurance  Engineers  at  its  annual 
meeting  in  Chicago  early  in  October. 
Rowley  is  assistant  secretary  of  the  Lum- 
bermens    Mutual    Insurance    Co. 

1926 

Henderson,  Samuel  Farrell,  E.E.,  is 
Motor  Design  Engineer  for  the  Westing- 
house  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa. 

Kauffmann,  Williasi  Martin,  M.E., 
is  Chief  Designer  of  the  Diesel  and  Gas 
Engine  Div.,  Worthington  Pump  and 
Mach.   Corp.,   Buffalo,   N.   Y. 

Miciiuda,  Leo  Lawrence,  Jr.,  C.E.,  is 
a  partner  in  Leo  Michuda  &  Son,  General 
Contractors,  10944  S.  Michigan,  Chicago, 
111. 

1927 

Figenbaum,  Karl.  Jr.,  M.E.,  is  Head 
of  Cost  Dept.,  National  Regulator  Co., 
Temperature  Regulators,  2301  N.  Knox, 
Chicago,    111. 

Gothard,  William  W.,  C.E.,  is  Edi- 
torial Director  of  the  Domestic  Engineer- 
ing Publications,  Inc.,  1900  S.  Prairie, 
Chicago,  111. 

Millott.  Arthur  Thomas,  M.E.,  is  su- 
pervisor, General  Electric  Co.,  Nela  Park, 
Cleveland.   Ohio. 

1928 

Tully,  Alan  C,  C.E.,  who  represents 
the  Associated  Ethyl  Co.,  Ltd.  in  Mel- 
bourne, Australia  recently  wrote  in  re- 
sponse to  an  inquiry  of  the  Alumni  Editor 
that  the  rush  of  business  due  to  war  con- 
ditions preventing  his  offering  any  infor- 
mation that  might  be  of  interest  to  his 
classmates  but  that  such  data  would  be 
forthcoming  when  the  pressure  was  re- 
leased. His  letter  was  passed  by  war 
censors. 

Sciiolz.  William  P.,  E.E.,  is  .Mainte- 
nance Engineer  of  the  National  Broad- 
casting Co.,  Merchandise  Mart,  Chicago, 
111. 

GrosGuth,  Joseph  Jr..  Arch..  Architect. 
Garrick  Construction  Co.,  64  W.  Ran- 
dolph.   Chicago,    111. 

.Minim:.  Clarence  IL,  E.E.,  is  in  charge 
research  sales.  Product  Research  Div., 
The  Murray  Corp.  of  America,  Manufac- 
turers Auto  Bodies,  7700  Russell,  Detroit, 
Mich. 
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McDougal,  Donald  Chester,  M.E.,  is 
engineer  and  custodian,  Revere  School, 
7145  S.  Ellis,  Chicago,   111. 

Henry,  Arthur  William,  Jr.,  F.P.E., 
recently  became  state  agent  of  the  Eagle 
Star  Insurance  Company  with  headquar- 
ters in  the  Book  Building,  Detroit,  Mich- 
igan. Henry  was  with  the  Ohio  Inspec- 
tion Bureau  for  eight  years  after  which 
he  joined  the  engineering  staff  of  the  In- 
surance Company  of  North  America.  He 
was  stationed  in*  Cleveland  for  the  North 
America. 

1929 

KlTTLER,      MlLTON      JOSEPH,      M.E.,      is      ill 

charge  of  aircraft  carburetors,  Holley 
Carburetor  Co.,  5930  Vancouver,  Detroit, 
Mich. 

Kernan,  J.  Melvin,  C.E.,  is  Plant 
Manager,  Cleveland  Div.,  Container  Corp. 
of  America,  Cleveland,   Ohio. 

Betters,  George  A.,  C.E.,  is  Asst.  Sales 
Manager,  The  Insulite  Co.,  101  Park,  New 
York  City. 

Lucchetti.  Anthony  Michael,  E.E., 
is  in  the  Engineering  Dept.  of  Bell  & 
Gossett  Co.,  Hot  Water  Heating  Sys- 
tems,  3000    S.    Wallace.    Chicago,    111. 

1930 

Wei.dox.  Bernard  J..  F.P.E.,  is  an  En- 
gineer and  Underwriter  with  Dulaney, 
Johnston  &  Priest,  Central  Bldg.,  Wich- 
ita, Kans. 

Hanke,  Edwin  William  Fred,  E.E., 
is  connected  with  the  Allen-Bradley  Co., 
Milwaukee,  Wis. 

McKinnie,  William  Palmer,  M.E.,  is 
Project  Engineer  for  the  Curtiss  Aero- 
plane Division  of  Curtiss-Wright  Corp., 
Buffalo,   N.  Y. 

Dollenmaier,  Jack  M.,  E.E.,  is  Sales 
Representative  for  the  Line  Material  Co., 
617  S.  Connecticut,  Royal  Oak,  Michigan. 

Ross,  Emory  B.,  F.P.E.,  who  is  con- 
nected with  the  Duncan  Insurance  office  in 
I.a  Salle,  Illinois,  announces  that  Mary 
Helene  Ross  was  horn  on  November  14, 
1939. 


1931 

Aukers,  Albert  John,  Ch.E.,  is  a  re- 
search engineer  for  the  Victor  Manufac- 
turing and  Gasket  Co.,  5750  W.  Roosevelt 
Road,  Chicago,  111. 

Collins,  Robert  B.,  M.E.,  is  a  drafts- 
man for  the  Universal  Oil  Products  Co., 
310  S.   Michigan,   Chicago,   111. 

Drigot.  William.  E.E.,  is  in  charge  of 
installation  and  service  for  the  Air  Con- 
ditioning Corp.,  444  Lake  Shore  Drive, 
Chicago,  111. 

Eddy,  Richard  R.,  F.P.E.,  announces 
the  arrival  of  Susan  Jane  Eddy  on  No- 
vember 21,  1939.  Eddy  is  connected  with 
the   Home   Insurance   Co.   in    Indianapolis. 


1932 

Poztzl,  Ray  W.,  E.E.,  is  a  radio  en- 
gineer with  the  Gary  Heat,  Light  & 
Water   Co.,  435  W.  Ninth   PI.,  Gary,    Ind. 

Heckmiller,  Ignatius  A.,  C.E.,  is  a 
hydraulic  engineer,  Dept.  of  Interior, 
Geological  Survey,  319  Federal  Bldg.,  In- 
dianapolis, Ind. 

Davis,  Harold  Rex,  M.E.,  is  Assistant 
Superintendent  of  the  White  Furnace  Co., 
Mebane,  N.  C. 

De  Orio,  Joseph,  M.E.,  is  chief  drafts- 
man for  Warwick  Mfg.  Co.,  Radio  Manu- 
facturers,   17C0    W.   Washington,   Chicago. 

Linnell,  Orville  Guy,  Ch.E.,  is  in  the 
research  dept.  R.  R.  Donnelley  &  Sons 
Co.,  Printers  and  Binders,  350  E.  22nd, 
Chicago,    111. 


1933 

Gura,  Joseph  J.,  F.P.E.,  was  recently 
transferred  to  Milwaukee  as  district  en- 
gineer for  the  Federal  Hardware  Mutuals. 
He  held  a  similar  position  in  Boston  for 
the    same    company. 

BoiTORi'i-,  Paul  A.,  C.E.,  is  Chief  En- 
gineer and  Vice-President  of  the  Trimm 
Radio  Manufacturing  Co.,  1770  W.  Ber- 
teau,  Chicago,  111. 

Beemsterboeh,  George  Joseph,  C.E.,  is 
General  Contractor  and  Builder  located 
at   11732  Yale,  Chicago. 

Busn,  Frank  Lewis,  Arch.,  is  Machine 
Tool  Designer  and  Engineer  for  the  Illi- 
nois Tool  Works,  2501  N.  Keeler,  Chicago, 
111. 

Marks,  Christian  W.,  M.E.,  is  in  the 
Sales  Dept.  of  the  Republic  Flow  Meters 
Co.,  Industrial  Instruments  and  Controls, 
2240    Diversey,   Chicago,   111. 

Stail.  Otto  W.,  F.P.E.,  writes  to  the 
Alumni  Office  from  Knoxville,  Tenn.,  as 
follows: 

Following  mv  graduation  in  the  Spring 
of  1933,  I  became  affiliated  with  the  Ten- 
nessee Inspection  Bureau.  From  1933  to 
1938,  I  was  moved  about  the  State  of 
Tennessee  and  finally  ended  up  in  Chatta- 
nooga. In  the  process  of  moving,  I  ac- 
quired a  wife  and  now  have  a  two-year- 
old  son  who  helps  make  life  very  inter- 
esting at  times.  I  married  a  dyed-in-the- 
wool  Southerner  and  she  has  succeeded 
in  making  a  Rebel  out  of  me.  Of  course 
there  are  times  when  the  Civil  War  is 
fought  again,  but  contrary  to  history,  the 
South  always  wins  this  one. 

In  1938,  I  accepted  an  offer  with  the 
United  States  Fidelity  and  Guaranty  Co. 
in  the  Safety  Engineerng  Dept.  and 
moved  to  Atlanta,  Ga.  After  living  in 
Atlanta  for  about  six  months,  I  moved 
to  Knoxville,  Tenn.  and  established  an 
office  in  that  town.  At  the  present  time, 
I  am  traveling  Middle  and  East  Tennes- 
see and  generally  get  home  every  week- 
end. I  am  off  the  beaten  track  of  the 
Armour  men  and  it  is  a  rare  thing  when 
I    run   into  one. 

1934 

Scharing,  William  G.,  C.E.,  is  a  serv- 
iceman for  the  Minneapolis-Honeywell 
Regulator  Co.,  Instruments,  433  E.  Erie, 
Chicago,   111. 

Pflum,  Raymond  John,  C.E.,  is  a 
Naval  Aviator,  U.  S.  N.,  Naval  Air  Sta- 
tion,  Patrol   Squadron   14,  Norfolk,   Va. 

Knudson,  Warren  A.,  E.E.,  is  Chief 
Engineer  of  Specialty  Converters,  Inc., 
Silvercote  Division,  Heat  Insulation  and 
Paper  Specialties,  101  E.  Erie,  Chicago, 
111. 

Reed.  George  M.,  E.E.,  was  recently 
transferred  from  the  Chicago  office  of  the 
Fairbanks  Morse  &  Co.  to  Morton,  111.. 
where   he    will   act   as    regional   sales   engi- 


1935 

Radvili.as.  Charles  K.,  M.E.,  is  a  Heat 
Transfer  Engineer,  Bureau  of  Engineer- 
ing, U.  S.  Navy,  Rm.  2315  Naw  Bldg., 
Washington,    D.   C. 

Armseury,  Richard  Dale.  Ch.E.  is  field 
representative  for  the  Technical  Products 
Department  of  the  Shell  Petroleum  Corp., 
St.  Louis,  Mo. 

Jones,  Barclay  Van  Cott,  C.E.,  is  a 
Time  Studv  Engineer,  Spiegels,  Inc., 
Wholesalers,'  1040  W.  35th  St.,  Chicago, 
111. 

Gregerson,     Donald     Ralph,     C.E.,     is 


with  the  State  of  Illnois  Highway  Dept., 
State  Highway  Bldg.,  Mt.  Hawley  Rd., 
Peoria,  111. 

Youngkiiantz,  Howard  Robert,  Ch.E., 
is  a  metallurgist,  Apex  Smelting  Co., 
Aluminum  &  Zinc  Base  Alloys,  2550  Fill- 
more, Chicago,   111. 

Roberts,  John  Llewellyn,  F.P.E.,  ad- 
vises that  the  Roberts'  now  are  the  proud 
parents  of  Joan   Margaret,  born  June  22, 


1936 

Linden.  John  Edward,  C.E.,  who  is  an 
engineer  with  Charles  De  Leuw  Co.  was 
married  on  September  2,  1939,  to  Miss 
Alice  Burton  in  Chicago. 

Scott,  John  Corrie,  C.E.,  according  to 
information  from  Detroit  correspondents, 
is  In  marry  Miss  Shirlee  Karlson  in  Chi- 
cago on  January  3,  1940. 

Mansfield,  Raymond  B.,  E.E.,  is  now 
an  engineer  with  the  Zenith  Radio  Corp. 
in  Chicago.  He  was  formerly  with  Cut- 
ler-Hammer in  Milwaukee.  Chicago  resi- 
dence is  5200  Sheridan  Road. 

Richards,  Robert  Benjamin,  C.E.,  is  a 
staff  engineer  with  Charles  DeLeuw  & 
Co.,  Consulting  Engineers,  20  N.  Wacker, 
Chicago,  111. 

Savage,  William  Harrison,  Ch.E.,  is 
with  Robert  W.  Hunt  Co.,  Inspection  En- 
gineers, 2200  Insurance  Exchange  Bldg., 
Chicago,  111. 

Balai,  Nicholas,  Ch.E.,  is  an  engineer 
for  the  Universal  Oil  Products  Co.,  310  S. 
Michigan,   Chicago,   III. 

LaPedus,  William  Edward,  M.E.,  is 
Chief  Draftsman  for  the  Guardian  Elec- 
tric   Mfg.   Co.,   1021    W.    Walnut,   Chicago, 


1937 


Sciiui.tz.  Bail  Robert,  Jr.,  Ch.E.,  is  a 
graduate  student  at  the  Case  School  of 
Applied    Science,   Cleveland,   Ohio. 

Leason,  Fred  Lewis,  Jr.,  M.E.,  is  with 
the  Protex  Weatherstrip  Mfg.  Co.,  300 
W.    Adams,   Chicago,   111. 

McCaui.ay.  John  Francis.  F.P.E.,  in- 
spector with  the  Fire  Insurance  Rating 
Bureau  in  Madison,  Wisconsin,  recently 
changed  his  home  address  to  409  West 
Wilson    St.,   Madison,  Wisconsin. 

Si  int.  Donald  C,  C.E.,  recently  joined 
the  force  of  the  Herman  Nelson  Corp. 
in  Detroit.  He  was  formerly  connected 
with   D.   W.   llacring  &  Co.  in' Chicago. 


1938 


,s:ph    Russule,   E.E.,   is   with 
Bell    Telephone    Co.,    Chicago, 


Sipp,  Edmund  Frederick.  M.E.,  is  with 
(he  Mills  Novelty  Co.,  Coin  Operating  Ma- 
chines, 4110  W.  Fullerton,  Chicago,  111. 

Steiiman.  Harold  Edmund,  E.E.,  is  in 
the  Plant  Engineering  Dept.,  Montgomery 
Ward  &  Co.,  Mail  Order  House,  Chi- 
cago, 111. 

Bodnar,  Henry  John.  Ch.E.,  is  a  sales 
engineer  with  George  S.  Rogers,  228  N. 
La    Salle,    Chicago,    III. 

Kulik,  Josiph  Anton.  Ch.E.,  is  with 
(he  I  a  SaLc  Steel  Co.,  150th  and  Mag- 
nolia, Hammond,  Ind. 

Dunbar.  Claire  Willard,  F.P.E.,  ad- 
vises that  his  engagement  to  Miss  Rose- 
mary Burgett  of  Nashville,  Tennessee 
has  been  announced.  The  ceremonies  are 
to  take  place  in  Nashville,  early  in  Jan- 
uary. 1940.  Dunbar  is  an  inspector  with 
the'  Michigan  Inspection  Bureau  in  De- 
troit. 
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The  following  is  an  almost  complete 
record  of  the  business  connections  of  the 
class  of  L939.  Some  names  have  been 
omitted  because  of  lack  of  record  and 
others  because  the  men  are  not  vet  lo- 
cated. If  this  record  is  not  correct  please 
advise  the  Alumni  Office.  If  there  lias 
been  an\  change  in  your  position  or  your 
mailing  address  please  send  this  informa- 
tion   in    also. 

Civii  Engineers 

Anthon,  Harold,  Western  Factory  Ins. 
Assoc. 

Bugielski,  Joseph  Paul,  Sears,  Roebuck 
cS:    Co. 

Carlson,  Ernest  C,   Page  Engineering  Co. 

Collier,  Thomas,  Universal  Atlas  Cement 
Co. 

Kirz,  Benjamin,  Bendix  Products  Division 

Neubauer,  Fred  William,  Illinois-North- 
ern  Utilities  Co. 

Keh,    Carl    W..     Kamtite    Co. 

Saigh,  Donald  J.,  City  Subway 

Way,  Donald  M.,  Triangle  Survey  Co. 

Electrical  Engineers 
Anderson,   Gerald,   LeCarbone   Co.,   Inc. 
Brewster,  Franklin  C,  Victor  J.  Andrew 
Hush.   Reginald    I.,   Whiting  Corp. 
Chevalley,  Edward  A.,  G.  M.  Laboratories, 


I)., 


Emil    J.,    Carncgie-Illii 


Sic 


Felt,   Winchester    G.,    Industrial    Products 

Co. 
Gregory,  Jack,  Perry  Graf  Co. 
Hebson,    James    D.,    Caterpillar    Tractor 

Co. 
Kotal,  John   Russell,   Dryden   Rubber   Co. 
Kurtz,   William  J.,  Commonwealth   Edison 

Co. 
Marik,  Edward,  Jefferson  Electric  Co. 
McCormack,  John  Breckbill,  Becker  Bros. 

Carbon  Co. 
Osterberg,    Edward     K.,    Carnegie-Illinois 

Steel   Co. 
Quarnstrom,    Thomas    Francis,    Carnegie- 
Illinois  Steel  Co. 
Ropek,   Leo    Peter,    Wm.    Fecht    &    Co. 
Strocchia,      Lawrence,      Chicago      Surface 

Lines 
Terp,  Vernon,  Quam  Nichols  Co. 
Wooding,   Lawrence    F.,    Hub   Electric   Co. 
Zarem,  A.    Mordecai.   Fellowship,   Califor- 

Nia    Institute    of    Tech. 

Mechanical  Engineers 


Graf,    William,   Jr.,   Danly    Machines   Spe- 
cialties  Co. 
Griesbach,    Bertram    H„    Carnegie-Illinois 

Steel   Co. 
Harrison,   Herbert   Lester.  The  Auto  Part 

Co. 
Ilenriksen,  1'.  1'..  Kings  Mills,  Ohio 
Jahhke,  Fred  George,  Swift  &  Co. 
Janicek,  Joseph  J..  Genera]  Electric 
.lohannisson.  Eric.  Phoenix   Metal  Cap  Co. 
Kosciueb,  Edmund   K..   Powers   Regulator 

Co. 
Kroll,    Stephen    E.,    Johnson    Suture    Mfg. 

Corp. 
l.andow,    Ernest    William,    Mall    Tool    Co. 
Mileika,      Paul      Peter.      Carnegie-Illinois 

Steel    Co. 
.Miller,  Samuel    P.,  Alluvac   Steam   Control 

System 
Mitchell,    Edwin    Charles,    Autovent    Fan 

and   Blower   Co. 
Morris,    Edward,    Electro-Motive    Corp. 
Oswald,  Bernard  Francis,  Industrial  Gear 

Mfg.   Co. 
Rice,    Norman    D.,    Inland    Steel    Co. 
Sehlifke,    I.    Erwin,    Bethlehem    Steel    Co. 
Schwartz.   Hyman,  Crystal   Tube  Mfg.  Co. 
Soukup,    Harry    C,    Giddings    and    Lewis 

Co. 
Staron,   Edward,   Mall   Tool   Co. 
Van    Alsburg,    Earl,    Hvdraulic    Products 

Co. 
Vanderkieft,    Richard    N..    Chicago    Sub- 
way 
Volpe,  Vincent  F..  Marblehead   Lime  Co. 
Young,  Richard   W.,   Logansport   Machine 

Co.,  Inc. 

Engineering  Science 

Coyle,  Howard  R.,  Jr.,  Weil-Mcl.ain 

Penn,  William   Henry,  Republic  Steel   Co. 

Wagner,  Everett  F.,  Servicised  Products 
Co. 

Williams,  Robert  M.,  Instructor  at  Par- 
son's College,   Fairfield,   Iowa 


Austria!    Mfg.   &    Eng'g. 
A.   W.   Richie    Box   Mfg. 


Bartlett,   N. 

Co. 

Bernstrom,     Bernard.     Carnegie  -  Illinois 

Steel   I  ... 
Kiddle.   Milburn    E.,   Central   Screw   Co. 
Chapman,      William      Denison,      Hibbard 

Spencer    Bartlett   &  Co. 
Clark,   Thomas    A.,   Jr.,   Genera]    Electric 

Co. 
Davoust,    Marshall    A.,    American    Molded 

Products   Co. 
DeLoor,     Roger     A.,     American     Molded 

Products    (  o. 
Dempsey,    Arthur    James,     University    of 

Michigan    for   Graduate    Work 
Derrig,  George  J.,   Buda  Co. 
Ephraim,  Max.  Jr..   Electro-Motive  Corp. 
Footlik,    Irving    M..    G.    M.    Laboratories, 

Inc. 
Fridstein,  Robert  B.,  Tropic  Aire 
Gilbert,  James,  Jr.,   Public  Service  Co.  of 

Northern    III. 
Giovan,  Anthony  C.  Public  Service  Co.  of 

Northern    III.' 
Grabacki,    Edward    S.,    Atlantic    Valve   cSc 

Pump  Co. 


Chemical   Engineers 

Bain,  Lewis  A.,  Jr.,  Industrial  Sugars 
Corp. 

Berger,  Edward  Charles,  Phoenix  Metal 
Cap   Co. 

Bjornstad,  George,  Wisconsin  Steel 

Boertitz,  Roland  B„  Industrial  Sugars 
Corp. 

Buckman,  William  B..  Jefferson  Electric 
Co. 

Calhoun,  Thomas  Borden,  Phoenix  Metal 
Cap  Co. 

Capodanno,  William  J.,  Hills  McCanna 

Fried,  Arthur  N.,  Servicised  Products 
Co. 

Grombacher,  Julian,  Carnegie-Illinois 
Steel    Co. 

Grvglas,  Eugene  D.,   Barrett  Varnish  Co. 

Hofmann,  William  A.,  Jr.,  Asbestos,  As- 
phalt &  Insulating  Mfg.  Co. 

Is.ikson.   Eric   Nils,   Kimberlv-Clark   Corp. 

Jaff'ce.  Robert    I.,  Agfa   Ansco  Film  Co. 

Johnson,    Harold    C,    Bell    &    Howell    Co. 

Keane,    John    Daniel,    Du    Pont    Co. 

Kester,  Milton  C,  Internationa]  Har- 
vester Co. 

Kruse,  Wrillard  E.,  Standard  Oil  of  In- 
diana 

I  evenberg,  Allan.  Chicago  Extruded 
Metals  Co. 

I  out/.enheiscr,  Edwin  J.,  Jr.,  American 
Institute    of    Paper    Chemistry 

Lyckberg,  Berndt  K.,  Standard  Oil  Co. 
of  Indiana 

May,  Richard  Frederic.  Carnegie-Illinois 
Steel    Co. 

McDaniel,  Hardey  Irving,  Phoenix  Metal 
Cap  Co. 

Moculeski,  Sigmund  J.  L.,  Caterpillar 
Tractor  Co. 

Morris,  tiny  F.,  Caterpillar  Tractor  Co. 


Pater,    Anton    Stanley.    Industrial    Sugars 

Corp. 
Peltier,    Paul   J..    Du    Pont    dc    Nemours    & 

Co. 
Peterson.    Carroll    Victor,    Cult'    Research 

&   Development  Co. 
Ratto.  John  J.,  Socony  Vacuum 
Rothenberg,    Harvev    A..    Seagram's 
Rvan.  William  A..  People's  Gas  Co. 
Smith.    Roger    T..    United    Wall    Paper   Co 
Spcngler,    Allen    John,    America    Fore    In- 
surance  Co. 
Thodos,  George.  Standard  Oil  of  Indiana 
Thomas,   George    W..    Phoenix    Metal  Cap 

Co. 
Wittekindt,     Roy     IL,     Durkee     Famous 
Foods 

Architecture 

Bradt,    Robert    A.,    Eugene    Fuhrer 

Cunningham,      Thomas      F.,      Pittsburg] 

Plate   Class    Co. 
Erickson,   Edward   IL.  Jack   Rich.   Inc. 
Goldsmith,   Myron,    Accepted    Scholarshi] 
Husmann,  George  S.,  Atlas  Iron  Works 
Michaels,    Henry    I..,  Jack    Rich,    Inc. 
Moselev,   T.    Edwin,   Garrick   Const  ructior 

Co.   ' 
Rea,  John,  Jr.,  Reliable   Home    Builders 
Scott,   George   A.,   Cowles   &    Colean 
Wagner.    William    A..    Montgomery    Wan 


& 


rgb      PI. 


Fire   Protection    Engineers 

Anderson,  Bolton  G.,  Ohio  Inspection  Bu- 
reau,  Columbus,   Ohio 

Dixon,  Ralph  E.,  Jr.,  Missouri  Inspection 
Bureau 

l'innegan,  Stephen  P..  Fire  Underwriters 
Inspection    Bureau,    Minneapolis 

Gilbert,  Allan  W.,  Kentucky  Actuarial 
Bureau,    Louisville,    Ky. 

Hoffman,  Paul  M.,  Fire  Insurance  Rat- 
ing  Bureau,  Milwaukee,  Wis. 

Jacobson,  Daniel  W.,  Illinois  Inspection 
Bureau.    Chicago 

Morrison,  Robert  J.,  Hartford  Fire  In- 
surance Co.,  Chicago 

Rogge,  Donald  C,  Indiana  Inspection 
Bureau,  Indianapolis,  Indiana 

Swanson,  Edward  R.,  Ohio  Inspection 
Bureau.   Columbus,  Ohio 

Yeakle,  Thomas  W..  Jr..  Hartford  Fire 
Ins.   Co. 


DEAL  WITH 
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Sales  and  Service 

FRED   C.   DIERKING 

Class   of    1912 

3860  Ogden  Avenue 
Chicago,    Illinois 

Crawford   4100 


BORG  &  BECK 

DIVISION  OF  BORG-WARNER  CORP. 

Manufacturers 

of 

Automotive  Clutches 

6558  S.  Menard  Ave.    Chicago,  III 


ng     Se 


General  purpose  bronze  bush- 
ings— Special  bushings,  plain 
or  babbitt  lined,  to  your  blue 
prints — Bronze  cored  and  solid 
bars — Laminated  shim  sheets — 
Bearings  rebabbitted. 
• 

FEDERAL-MOGUL  SERVICE 

Victory   2488  Calumet   4213 

1923  S.   Calumet  Ave., 

Chicago,  111. 
H.   C.   SKINNER,   M.E.'15 


ARMOUR   AND   LEWIS  UNITE 

(From   page  6) 
graduate    work   in   both   day   and   eve- 
ning classes. 

For  many  years,  Lewis  Institute 
has  maintained  a  successful  course  in 
home  economics ;  this  will  be  con- 
tinued and  developed  further. 

It  is  felt  that  emphasis  on  the  hu- 
manities and  the  social  sciences  is 
necessary  to  attain  the  broad  objec- 
tive of  the  Institute,  which  is  to  de- 
velop in  its  graduates  wider  intellect- 
ual interests  than  have  commonly  been 
found  in  graduates  in  technology. 

The  agreement  brings  together  the 
facilities  and  the  staffs  of  two  insti- 
tutions which  have  long  been  engaged 
in  research  in  the  basic  sciences  and 
their  engineering  applications.  It  now 
becomes  possible  to  combine  these  ac- 
tivities so  that  more  important  con- 
tributions to  knowledge  can  be  made. 
Research  will  be  carried  on  by  stu- 
dents and  faculty  in  correlation  with 
the  educational  program,  and  also 
through  the  continued  activities  of  the 
Research  Foundation  of  Armour  In- 
stitute of  Technology,  which  already 
has  a  record  of  three  years  of  success- 
ful service  to  more  than  four  hundred 
and  fifty  industrial  organizations.  It 
will  be  recalled  that  for  many  years 
pioneer  work  in  cements  and  concrete 
was  carried  on  at  Lewis,  and  that  it 
provided  the  basis  for  much  of  the 
design  and  technique  involved  in  mod- 
ern concrete  structures  and  pavements. 
Lewis  Institute  was  established  as 
the  result  of  a  bequest  by  Allen  C. 
Lewis.  Armour  Institute  of  Tech- 
nology was  founded  by  Philip  D. 
Armour.  Mr.  Lewis  and  Mr.  Armour 
had  the  same  motive ;  both  wished  to 
provide  educational  opportunities  of  a 
kind  not  then  available  to  young  men 
and  women  in  this  area.  The  merging 
of  the  two  institutions  brings  together 
the  resources  provided  by  the  two 
founders,  and  enables  their  basic  ob- 
jective to  be  achieved  in  a  manner 
appropriate  to  existing  conditions. 

Many  alumni  and  former  students 
of  Armour  and  Lewis  have  reached 
positions  of  leadership  in  science,  in- 
dustry, public  service,  and  all  phases 
of  American  life.  Judged  by  their 
product,  the  two  colleges  have  con- 
tributed continually  to  the  cultural 
and  economic  development  of  Chicago 
and  the  nation. 

Illinois  Institute  of  Technology 
provides  for  the  community  greatly 
increased  facilities  for  education  and 
research,  opportunities  for  the  pro- 
duction of  improved  personnel  for  in- 
dustry, and  enhanced  contributions  to 
citizenship.  It  enables  the  young 
men    and    women    of   Chicago    to   find 


in    their    own    community    the   best    in 
technological   education. 

For  every  alumnus  of  Armour  and 
Lewis,  and  for  every  graduate  in  the 
years  to  come,  the  union  of  the  two 
colleges  should  bring  increased  pride 
and  loyalty  for  his  alma  mater.  In 
the  community  as  a  whole,  the  con- 
solidation will  unify  support  which 
has  hitherto  been  divided  between  two 
institutions,  and  will  permit  those  who 
wish  to  support  education  and  re- 
search in  teehnologv  to  concentrate 
their  efforts   upon  one  major  institu- 
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SHAKEDOWN   CRUISE 


the  need  of  a  special  filter.  As  it  was 
most  convenient  to  have  at  hand  res- 
taurants, hotels,  stores  and  telephones, 
it  was  decided  that  the  remainder  of 
the  day  would  be  spent  in  Columbia 
City  obtaining  and  installing  the 
filter,  making  other  improvements  and 
getting  some  much  needed  sleep  that 
night  before  taking  the  road  again. 

Rolling  through  even  the  sparsely 
settled  farm  regions,  it  was  evident 
that  thousands  of  people  had  driven 
considerable  distances  just  to  see  the 
Snow  Cruiser  pass.  Highways  were 
lined  with  cars.  Crowds  gathered 
where  no  crowds  had  ever  been  be- 
fore. Hundreds  of  school  buses,  some 
from  rather  distant  schools,  brought 
loads  of  children  to  line  the  road  ex- 
citedly. Cameras  appeared  in  un- 
believable numbers,  and  merchants 
frequently  reported  a  complete  sell- 
out of  photographic  film. 

Misfortune  occurred  at  Gomer, 
Ohio.  In  rounding  a  curve  at  the  end 
of  a  small  bridge,  the  left  hubs  grazed 
the  concrete  bridge  structure.  Brakes 
were  applied,  and  another  of  the  trou- 
blesome hydraulic  connections  went 
out.  The  Cruiser  left  the  road  and 
plunged  into  a  creek.  An  immediate 
survey  showed  the  damage  to  consist 
of  bent  bearing-frames  on  two  of  the 
four  wheel-motors.  The  first  task  was 
to  make  temporary  repairs ;  the  sec- 
ond was  to  get  out  of  the  creek.  Re- 
pairs were  quickly  made,  using  the 
machine  shop  aboard  the  Cruiser.  The 
more  seriously  bent  of  the  motor 
frames  was  cut  and  re-welded  into  its 
proper  position. 

Getting  out  of  the  creek  was  an- 
other test  of  the  Snow  Cruiser's  versa- 
tility. In  a  similar  situation  in  the 
Antarctic  it  would  have  to  come  out 
under  its  own  power,  and  it  was  de- 
signed with  this  fact  in  mind.  Ac- 
cordingly it  should  come  out  of  this 
Ohio  stream  under  its  own  power,  and 
so  it  did.  The  Cruiser  lay  crosswise 
in  the  creek,  its  nose  supported  by  the 
far  bank.  Cribbing — it  would  be  ice 
and  snow  in  the  Antarctic — was 
placed  under  the  hull.  Sitting  at  the 
controls.  Dr.  Poulter  caused  the  front 
wheels  to  lift  themselves  high,  while 
cribbing  was  placed  under  them  to 
give  a  firm  foundation.  The  Cruiser 
then  lowered  its  wheels  and  raised  its 
hull.  This  process  was  repeated  and 
soon  the  machine  was  resting  on  all 
its  wheels.  A  bit  of  digging  behind 
one  wheel  made  the  path  smoother. 
Finally,   using  only   about  half  of   its 


available  power,  the  Cruiser  gently 
backed  up  onto  the  highway  to  resume 
its  trip.  After  this  demonstration  the 
crew  expressed  confidence  that  their 
traveling  laboratory  could  cope  with 
anything  that  the  Antarctic  might 
offer. 

There  had  been  altogether  too 
many  failures  in  the  hydraulic  con- 
nectors. A  telephone  call  to  Newark 
brought  a  stronger  type  by  airplane, 
and  this  trouble  was  corrected.  Only 
one  more  "bug"  was  to  show  itself 
for  removal  before  the  end  of  the  trip. 
Meanwhile  the  Cruiser  continued  on 
its  way,  receiving  a  tremendous  ova- 
tion at  Akron  where  it  loaded  two 
spare  tires  in  its  rear  compartment 
and  garaged  itself  for  the  night  in  the 
Goodyear  Zeppelin  hangar.  A  similar 
reception  was  met  at  Erie,  where  the 
damaged  electric  motors  were  re- 
placed with  new  ones.  Thereafter 
faster  travel  was  permissible,  for  the 
speed  had  been  kept  under  twelve 
miles  per  hour  to  avoid  trouble  with 
the  temporarily  repaired  units. 

At  Pavilion,  New  York,  the  Cruiser 
stopped  by  request  to  allow  children 
from  the  nearby  State  School  for  the 
Blind  to  see  it  with  their  fingers.  This 
stop  was  prolonged  for  the  rest  of 
the  day  when  it  was  found  that  an 
oil  filler-pipe  had  broken  off,  causing 
damage  to  a  gear-bearing  in  one  wheel 
mechanism.  Rather  than  replace  the 
bearing  at  the  time,  the  motor  was  dis- 
connected from  this  wheel,  the  other 
motors  being  enough  even  for  the  long 
steep  grades  in  the  mountains  that  lay 
ahead.  Final  repairs  and  redesign  of 
the  oil  line  was  left  for  the  long  sea 
journey  to  follow. 

The'  Pavilion  incident  marked  the 
end  of  the  "shaking-down.''  The  re- 
maining 427  miles  to  Boston  devel- 
oped no  new  troubles,  despite  long 
ten-percent  grades  uphill  and  down. 
The  demand  for  ceremonial  stops  con- 
tinued to  increase,  as  did  the  crowds. 
As  many  as  five  radio  broadcasts  were 
made  by  the  members  of  the  party  in 
a  single  day,  usually  from  within  the 
Cruiser.  Mobile  broadcasting  units 
joined  the  cavalcade  and  relayed  de- 
scriptions of  the  progress  to  their  sta- 
tions by  short  wave.  Brief  stops  were 
made  at  Schenectady  and  Troy.  At 
Springfield,  Mass.,  the  Cruiser  was 
driven  to  the  Shriners'  Hospital  for 
the  benefit  of  the  shut-in  children. 

News  flashes  kept  the  excited  citi- 
zens ahead  posted.  Appearance  of 
the  advance  police  never  failed  to  in- 
crease the  crowd.  Once  the  crew  saw 
the  congregation  of  a  church  pour 
into  the  street,  to  file  back  in  after  the 
Cruiser  had  passed.  At  night  and  in 
the  early  morning  people  appeared  on 
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their  lawns  in  pajamas,  and  flash- 
bulbs flared.  At  Framingham,  only 
twenty  miles  from  the  goal,  throngs 
grew  so  large  that  it  was  impossible 
to  continue  through  them.  Traffic 
officials  estimated  72,000  automobiles, 
not  to  mention  the  multitude  on  the 
sidewalks.  The  party  spent  the  night 
within  the  protective  confines  of  the 
Framingham  State  Police  Barracks, 
awaiting  the  early  hours  of  the  morn- 
ing for  the  finish  of  the  trip. 

As  the  convoy  rolled  onto  the  pier 
at  the  Boston  Army  Base  the  Snow 
Cruiser's  horn  was  answered  by  wel- 
coming blasts  of  the  whistle  on  the 
North  Star.  The  two  crews  mingled, 
shook  hands  and  slapped  each  other 
on  the  back.  Thus  ended  a  nineteen- 
day  journey  of  1,021  miles,  in  the 
course  of  which  a  radically  new 
vehicle  had  evolved  from  an  experi- 
ment to  a  successfully  operating  ma- 
chine and  had  shown  its  power  to 
meet  the  worst  of  situations  without 
aid. 

Loading  of  the  Cruiser  aboard  the 
North  Star  proceeded  at  once  accord- 
ing to  schedule.  While  the  deck  of 
the  ship  was  made  ready,  the  spare 
tires  and  other  cargo  were  lifted  out 
of  the  rear  compartment  and  stowed. 
Acetylene  torches  cut  off  the  tail  of 
the  Cruiser  along  a  line  provided  for 
in  its  design  to  avoid  dangerous  over- 
hang in  rough  seas.  When  the  tide 
brought  the  ship's  deck  level  with  the 
pier,  a  tugboard  pressed  the  North 
Star  tightly  against  the  piling  while 
Dr.  Poulter  drove  the  Cruiser  aboard. 
The  machine  lowered  itself  onto  its 
belly  and  was  made  fast  with  chains, 
and  the  tail  section  was  placed  on 
deck  bv  the  ship's  tackle. 

The  story  of  the  Snow  Cruiser  has 
only  begun.  As  this  is  written  the 
ship  has  passed  through  the  Panama 
Canal  and  is  on  its  way  to  the  Ant- 
arctic, where  the  real  adventure  will 
be  recorded.  Meanwhile  the  public 
has  seen  what  goes  on  in  a  shakedown 
cruise,  generally  conducted  with 
secrecy  on  a  private  proving  ground. 

The  Research  Foundation  is  anx- 
ious to  add  to  its  photographic  record 
of  the  Snow  Cruiser,  both  in  movies 
and  still  pictures.  It  will  be  deeply 
grateful  to  alumni  and  friends  -who 
care  to  contribute  or  lend  prints  or 
negatives.  Movie  shots,  especially  16 
mm.,  are  desired  and  will  be  returned 
immediately  after  duplicates  have 
been  made.  Such  material  should  be 
addressed  to  the  author  at  the  Re- 
search Foundation  of  Armour  Insti- 
tute of  Technology,  -35  W.  33rd  St., 
Chicago.  Don't  forget  your  return 
address. 


PROGRESS  IN  MUSIC 

(From  page  20) 
colors,  and  flexibility.  It  is  an  orches- 
tra in  itself  and  can  express  almost 
any  musical  thought  in  response  to  a 
skilled  touch.  The  beauty  of  organ 
tones  arises  from  the  combination  at 
will  of  many  ranks  of  pipes,  each  pos- 
sessed of  a  large  and  varied  number 
of  harmonics.  The  harmonic  content 
of  the  tones  is  dependent  upon  the 
shape  of  the  pipe  and  the  air  pressure. 
As  might  be  expected,  the  variety  of 
really  different  tones  that  pipes  and 
reeds  can  produce  is  quite  limited  so 
pipe  organs  are  based  on  a  few  basic 
tones  and  in  some  cases  there  is  only 
a  slight  difference  between  the  tone 
made  by  a  pipe  in  one  rank  and  a  pipe 
in  a  rank  having  a  different  name. 
When  two  or  more  ranks  of  pipes  are 
played  at  the  same  time  the  complex 
tones  produced  by  one  rank  add  to 
the  others,  forming  a  combination 
having  a  still  different  character. 
Thus,  the  characteristic  tone  colors 
of  the  organ  are  produced  by  ranks 
of  pipes  variously  voiced  and  of  dif- 
ferent pitch,  brought  together  to  form 
an  ensemble  in  which  each  of  the 
parts  performs  a  distinct  auditory 
function.  Another  factor  contributing 
to  the  richness  of  the  organ  is  the 
choir  effect.  This  effect  is  obtained 
whenever  several  pipes,  instruments, 
or  voices  sound  in  unison.  A  section 
of  first  violins  in  a  symphony  could 
not  be  replaced  by  one  violin  and  an 
amplifier  to  give  equal  volume,  for  the 
chorus  effect  would  be  lost.  Several 
violins  sounding  in  unison  are  not  ex- 
actly in  tune  with  each  other  and  there 
exists  a  constant  variation  in  pitch 
and  phase  relations  between  the  in- 
struments that  produces  the  rich  warm 
depth  of  a  chorus. 

Among  the  disadvantages  of  the 
pipe  organ  are  its  bulk,  weight,  in- 
itial cost,  inefficiency,  sluggish  re- 
sponse to  keying,  change  of  tuning 
with  temperature  and  humidity 
changes,  and  cost  of  upkeep.  The 
space  required  for  an  average  three- 
manual  organ  is  about  6000  cubic  feet. 
The  weight  of  organ  ranges  up  to 
thirty  tons  and  the  cost  from  $750 
to  $25,000  or  more. 

Since  the  organ  is  such  a  useful 
instrument  it  is  natural  that  much  at- 
tention should  be  turned  toward  mak- 
ing electronic  substitutes  for  the  pipes 
in  order  to  eliminate  many  of  the  dis- 
advantages and  yet  retain  the  advan- 
tages and  create  many  new  possibili- 
ties. The  two  organ-like  instruments 
of  electronic  operation  that  have  made 
notable  success  commercially  to  date 
are  the  Everett  Orgatron  shown  in 
Figure   i  and  the  Hammond  organ. 
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The  Everett  instrument,  illustrated 
in  Fig.  4,  employs  reeds  for  tone  gen- 
erators. Its  performance  is  equivalent 
to  a  small  pipe  organ  except  that  it 
has  a  better  power  range  and  some- 
what better  flexibility. 

The  Hammond  organ  synthesizes 
tonal  qualities  by  adding  the  output 
waves  of  ninety-one  tiny  electro- 
magnetic generators.  The  synthesiz- 
ing of  tones  may  be  controlled  by  the 
musician  through  the  use  of  harmonic 
controls.  These  controls  provide  amp- 
litude regulation  for  a  series  including 
all  harmonics  up  to  the  eighth,  ex- 
cepting the  seventh,  which  is  omitted 
for  constructural  reasons;  in  addition 
to  these,  subfundamental  and  sub- 
third  harmonic  controls  are  provided 
making  it  possible  to  mix  nine  compo- 
nents together  in  any  desired  ampli- 
tude ratios.  Probably  one  of  the  chief 
criticisms  made  of  this  instrument 
is  in  regard  to  the  abruptness  with 
winch  tones  are  initiated  and  released, 
producing  rather  square  envelopes  as 
in  Fig.  1-D.  This  is  particularly  no- 
ticeable, since  pipe  organs  and  other 
classical  instruments  do  not  produce 
waves  with  envelopes  of  this  shape. 
Some  reactionary  prejudice  was 
aroused  because  this  instrument  used 
tone  synthesis  instead  of  predeter- 
mined tone  qualities.  The  argument 
was  used  that  scientists  can  analyze 
a  tomato  but  cannot  synthesize  one, 
but  this  example  does  not  apply  to 
tone  synthesis,  for  scientists  can  syn- 
thesize  practically   any  musical   tone. 

Pianos  have  been  electrified  in 
varying  degrees  under  license  of  the 
Miessner  Inventions,  Inc.  The  tones 
are  generated  in  these  instruments  by 
vibrating  strings  struck  by  hammers 
in  the  conventional  manner.  The  elec- 
tric pick-up  may  be  electro-static  in 
a  manner  similar  to  the  reed  generator 
in  Fig.  3,  or  by  one  of  several  other 
methods.  The  Ansley  Dynatone  in 
Fig.  5  is  an  electric  piano  with  a 
phonograph  and  radio  combined. 

Changes  in  musical  instruments,  like 
changes  in  other  things,  cannot  be 
made  too  fast  because  of  unfavorable 
reactions.  When  the  Hammond  Instru- 
ment Company  announced  that  their 
Novachord,  a  new  instrument  contain- 
ing about  146  radio  tubes  but  no  mov- 
ing tone  generators,  could  produce  the 
tones  of  the  Hawaiian  guitar,  French 
horn  and  several  other  instruments  it 
was  scorned  by  the  musicians'  union 
because  it  was  felt  it  might  be  a  detri- 
ment to  the  musicians.  Progress  is 
now  being  made  in  music,  however, 
and  it  will  continue  as  fast  as  the  peo- 
ple will  accept  it. 
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VALVES 

(From   page   22) 

valves  should  possess  in  themselves, 
among  which  may  be  mentioned  ease 
of  operation,  durability,  safety,  tight- 
ness, and  utility.  While  each  of  these 
items  of  quality  is  affected  by  many 
details  in  the  construction  of  a  valve, 
it  is  also  true  that  in  many  cases  one 
single  item  may  influence  several 
qualities. 

Some  of  the  important  factors  of 
satisfactory  valve  service  depend  upon 
the  following:  (1)  handwheel  design; 
(2)  yoke-sleeve  metal;  (3)  proper 
threads  between  yoke  sleeve  and  stem ; 
(  I  )  rigid  yoke  to  keej)  stem  in  proper 
alignment;  (3)  packing-gland  con- 
struction to  avoid  binding;  (6)  the 
right  kind  of  packing  in  stuffing  box; 
(7)  tight  bonnet  joint;  (8)  disc  and 
stem  connection;  (9)  durable  seating 
metals;  (10)  true  and  tight  body 
rings;  (11)  correct  thread  lubricants; 
(12)  conformance  to  accepted  stand- 
ards. Obviously,  there  are  other  fac- 
tors of  valve  construction  and  mate- 
rials that  affect  the  life  and  service 
of  valves,  but  those  mentioned  are 
among  the  most  important. 
Pressure  and  Temperature 

Generally  speaking,  there  have  been 
no  radical  changes  in  the  design  of 
standard  brass  and  iron  valves  during 
the  past  thirty  years;  valves  still 
have  their  hand-wheels  attached  to 
a  stem  which  passes  through  the  yoke 
and  stuffing  box  to  the  seat  and  disc 
construction.  But  it  must  be  remem- 
bered that  thirty  years  ago,  the  maxi- 
mum pressures  encountered  in  com- 
mercial service  seldom  exceeded  150 
to  200  pounds  on  saturated  steam 
lines,  super-heated  steam  being  a 
rarity. 

But  in  cast  and  forged  steel  valves, 
many  new  features  of  design  have  be- 
come necessary  to  meet  the  exacting 
service  of  high  temperatures  and  high 
pressures,  among  which  may  be  men- 
tioned ball-bearings  at  yoke  sleeves, 
lubrication  devices  on  stem  threads  in 
large  valves,  non-galling  bushings  at 
places  where  stems  pass  through  bon- 
nets and  stuffing  box,  extra-long  fitted 
guides  on  gate-valve  discs,  better  bon- 
net joints,  and,  of  course,  a  variety  of 
new  metals  and  alloys.  Today  there 
are  a  number  of  piping  installations  at 
1500  pounds  and  temperatures  as  high 
as  950  to  1000  deg.  F.  They  go  even 
higher    in    the    oil    industry. 

As  a  startling  contrast  to  these 
extremely  high  temperatures  to  which 
valves  are  subjected,  in  certain  kinds 
of  processing  industries  valves  en- 
counter sub-zero  temperatures  as  low 
as — 150  deg.  F. 
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Engineers,  of  course,  appreciate  the 
significance  of  these  extremes  in  serv- 
ice temperatures  in  pining  installa- 
tions but  even  a  layman  must  be  im- 
pressed with  the  remarkable  develop- 
ment of  valve  design  and  construction 
to  enable  the  proper  harnessing  and 
control  of  matter  within  this  extreme 
range  of  temperature. 

The  Result  of  Research 

The  present  degree  of  dependable 
service  of  piping  materials  has  been 
brought  about  through  long  and  in- 
tensive research  in  the  realm  of  metal- 
lurgy, welding,  radiography,  photog- 
raph}-, physics,  and  chemistry,  as  well 
as  in  laboratory  control.  Crane  Com- 
pany was  the  first  concern  in  the  valve 
and  fitting  industry  to  visualize  the 
fact  that  service  requirements  were 
becoming  increasingly  severe,  and,  as 
such  services  grew  apace,  it  estab- 
lished departmental  laboratories  for 
the  improvement  and  control  of  met- 
als used  in  the  manufacture  of  piping, 
valves  and  fittings. 

As  a  result  of  all  this  research  in 
the  field  of  industrial  piping,  the  valve 
family  tree  has  spread  its  branches 
far  and  wide.  Plant  operators  today 
do  not  expect  one  kind  of  valve  to 
serve  wherever  a  valve  is  needed. 
They  know  that  there  is  no  such  cure- 
all.  Instead,  a  careful  study  is  made 
of  the  kinds  of  service  required  and 
then  selection  is  made  of  valves  best 
adapted  to  each  particular  service. 
From  what  has  been  said,  it  should 
be  clear  that  this  involves  many  com- 
ponents, including  pressure,  tempera- 
ture, velocity,  size,  physical  character- 
istics, location,  maintenance,  and 
others,  almost  ad  infinitum. 

In  all  this  activity  the  handwheels 
of  countless  valves  have  spun  left 
and  right,  opening  and  closing  the 
traffic  through  arteries  of  commerce 
which  stagger  the  imagination.  There- 
fore, while  our  modern  "open  sesame" 
brings  necessities,  comforts  and  conve- 
niences to  mankind,  it  should  be  re- 
membered, too,  that  the  closing  of  a 
valve  is  just  as  important  to  the  valve 
itself  to  assure  its  longer  life  and 
still  greater  opportunity  to  serve. 
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through  representation  of  well- 
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Evaporators — Filters — Centrifugals. 
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for  High  Vacuums — Vacuum  Cooling. 
Full  line  acid  p.  Chemical  Stoneware. 

F.  M.  de  BEERS  &  ASSOCIATES 
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RAY  C.  MALVIN 
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CHICAGO 
SUPERHIGHWAYS 

(From  page  27) 
where  density  of  traffic  flow  dictates, 
and  should  be  built  so  as  to  avoid 
damage,  and  as  far  as  may  be  feasible, 
to  constitute  an  improvement,  aside 
from  its  traffic  value,  to  the  streets, 
the  properties,  and  the  localities 
through  which  it  runs  as  well  as  to 
the  city  as  a  whole. 

Its  basic  specifications  should  in- 
clude the  following: 

(a)  Continuous  grade  separation 
for  all  cross  traffic,  both  vehicular  and 
pedestrian ; 

(b)  Separation  of  the  through  traf- 
fic lanes   from  abutting  property; 

(c)  A  limited  number  of  poitns  of 
access  to  the  through  traffic  lanes ; 

(d)  Longitudinal  separation  of  the 
roadways ; 

(e)  Traffic  lanes  of  ample  width, 
well  defined;  and 

(f)  Adequate  terminal  facilities. 
In  line  with  basic  specifications  for 

superhighway  construction,  Mr.  Har- 
rington and  his  collaborators  de- 
veloped the  comprehensive  system  of 
superhighways,  providing  for  the  fol- 
lowing: 

Continuous  grade  separation  of  ex- 
press roadways  from  streams  of  cross 
traffic,  vehicular  and  pedestrian;  sep- 
aration of  through  traffic  lanes  from 
abutting  property ;  limited  points  of 
access  to  the  through  traffic  lanes; 

Separated  roadways,  traffic  lanes 
of  ample  widths,  and  adequate  ter- 
minal facilities; 

Eight-lane  roadways;  four  lanes, 
each  twelve  feet  wide,  in  each  direc- 
tion, are  also  proposed. 

Depressed  highways  wherever  pos- 
sible to  be  flanked  by  wide  rights-of- 
way,  varying  from  200  to  400  feet  in 
width,  which  are  to  be  suitably  land- 
scaped. 

Enhanced  safety  through  the  elim- 
ination of  all  pedestrian  traffic  inter- 
ference, of  parking,  of  the  inter- 
mingling of  fast  and  local  traffic,  and 
of  turning  movements. 

The  engineers  have  divided  the 
program  into  two  sections,  one  for 
immediate  construction,  the  other  for 
future   construction. 

The  initial  system  embraces  the  fol- 
lowing: 
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Route 


Route  Limits 

North    Foster  to  Bryn  Mawr 0.7 

Northwest     .  .  .  .Orleans   to  Menard 

West    Outer  Drive  to  Austin 

Southwest Harrison  to  Garfield 

Southeast    49th  to  State  Line 

Total    3 


The  routes  of  the  initial  system, 
subject,  of  course,  to  changes  that 
may  be  adopted  by  the  City  Council 
as  a  result  of  the  public  hearings  now 
being  arranged,  are  as  follows: 

North  Superhighway  —  Extension 
of  the  North  Outer  Drive  from  Foster 
Avenue  to  Bryn  Mawr  Avenue  to  re- 
lieve congestion  in  Sheridan  Road 
north  of  Foster  Avenue. 

Northwest  Superhighway  —  From 
the  northwest  corner  of  the  loop  in 
a  reasonably  direct  line  to  a  connec- 
tion with  the  Northwest  State  High- 
way near  Menard  Avenue.  This  route 
will  relieve  traffic  congestion  on  a 
number  of  important  streets,  notably 
Lake  Shore  Drive  and  the  West  Side 
boulevards. 

West  Superhighway — From  Colum- 
bus Drive  to  Grant  Park  along  Con- 
gress Street  and  Van  Buren  Street  to 
Columbus  Park,  there  connecting  with 
Jackson  Boulevard  and  new  roadways 
that  are  to  be  built  around  the  south 
side  of  the  park.  The  thoroughfare 
will  be  120  feet  wide  in  the  distributor 
zone,  from  Michigan  Avenue  to  Wells 
Street,  and  embrace  two  forty-two 
foot  traffic  lanes  separated  by  an 
eight-foot  center  parkway,  and  flanked 
by    fourteen-foot    sidewalks. 

There  will  be  a  terminal  plaza 
from  Wells  Street  to  the  Chicago 
River  between  Lomax  Place  and  Con- 
gress Street  to  provide  for  efficient 
distribution  of  the  superhighway's 
traffic  just  east  of  the  river. 

The  plans  provide  for  elevating  the 
highway  from  Canal  Street  to  Throop 
Street,  and  depressing  it  from  Throop 
Street  west  to  Columbus  Park  in  a 
right  of  way  varying  from  235  to  400 
feet  in  width. 

South  Superhighway  —  From  the 
southwest  corner  of  the  loop  in  Wells 
Street  and  Franklin  Street  (ex- 
tended) to  Cermak  Road,  then  along 
the  general  line  of  Archer  Avenue  to 
the  vicinity  of  Thirty-first  Street  and 
Damen  Avenue,  and  finally  south  be- 
tween Ashland  Avenue  and  Western 
Avenue  to  Garfield  Boulevard. 

Southeast  Superhighway  —  From 
Forty-ninth  Street  and  the  South 
Outer  Drive  south  and  east  to  connect 
with  Indianapolis  Avenue  at  or  near 
the  Indiana  State  Line. 

The   future  program   follows : 


Length 

Estimated 

n  Miles 

Cost 

0.7 

$     3,000,000 

9.3 

30,000,000 

7.7 

32,000,000 

7.3 

29,000,000 

7.5 

16,000,000 

32.5 

$110,000,000 

ft 
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Office  Furniture  House,  Inc. 

167-69  WEST  LAKE  STREET 

Chicago 


Length 
in  Miles 


North     Bryn  Mawr  to  City  Limits 

Northwest    Menard  to  City  Limits 

West    (Second)  .  .  .Outer  Drive  to  City  Limits 

Southwest 

I  &  M   Canal Damen    to    Harlem 

South  Extension  .  .  .  Garfield    to    74th 

North  and  South— 

Crosstown    31st   to   Northwest   Superhighway 


Estimated 

Cost 

$14,000,000 

11,000,000 

32.000,000 

7,000,000 
10.000,000 


$95,000,000 


For  the  future  program  the  general 
alignment  of  routes  is  as  follows: 

North  Superhighway — From  Bryn 
Mawr  to  the  City  Limits,  completing 
the  North  Superhighway  within  the 
city. 

Northwest  Superhighway  —  From 
the  Menard  Avenue  terminus  of  the 
initial  Northwest  Superhighway  to 
the  City  Limits. 

West  Superhighway —  (Second)  — 
From  the  Outer  Drive  west  along  the 
approximate  line  of  the  Galena  Divi- 
sion of  the  Chicago  and  North  West- 
ern railroad  to  the  City  Limits. 

Southwest  Superhighway — An  ex- 
tension from  Damen  Avenue  South- 
west over  the  Illinois  and  Michigan 
Canal,  which  is  to  be  filled,  to  Harlem 
Avenue,  also  an  extension  of  the  ini- 
tial Southwest  Superhighway  from 
Garfield  Boulevard  south  to  connect 
with  the  Southwest  Highway,  that 
now  ends  at  Seventy-fourth  Street 
and  Western  Avenue. 

North  and  South  Crosstown  Super- 
highway— From  a  connection  with  the 
proposed  northwest  superhighway  be- 
tween Ashland  and  Western  Avenues 
south  to  a  connection  with  the  South- 
west Superhighway  at  31st  Street. 

It  will  be  noted  that  the  initial  sys- 
tem provides  for  a  radial  system  of 
superhighways  extending  outward 
from  the  central  business  district. 

This  choice  was  made  because  a 
study  of  the  traffic  movement  on  the 
city's  existing  highway  system  shows 
conclusively  that  the  most  intense 
movements  are  those  that  flow  to  the 
central  business  district  from  all  parts 
of  the  city,  the  suburban  area  and  the 
metropolitan  region. 
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1AN0GRAPH: 


An  economical  reproduction  process 
for  Office   Forms,  Charts,  Diagrams, 
Grafs,  Specifications,  Testimonials, 
House-Organ  Magazines,  Bulletins, 
Maps  and  many  other  items. 
No  Run  Too  Long.   No  Run  Too  Short. 
Estimates  will  not  obligate  you 
in  any  way.  WRITE  OR  CALL. 
CHICAGO  PLANOGRAPH  CORP. 

517  S.  JEFFERSON   STREET,  CHICAGO 


51 


ACME   CQIIY  CORP. 
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Plastering 

Phone   Prospect  9110 

JOSEPH  SMEJKAL 

PLASTERING  CONTRACTOR 

Estimates  Cheerfully  Given 

PLASTER  PATCHING 

5211     So.    Trumbull    Ave.,    Chicago 

Specializing  Phone 
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seen  your  place  of  business,  your  letter- 
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There  art-  also  movements  of  high 
density  north  and  south  with  particu- 
larly high  concentrations  in  such 
thoroughfares  as  Ashland  Avenue  and 
Western  Avenue.  Therefore,  it  is  pro- 
posed to  articulate  this  initial  radial 
system  by  the  north  and  soutli  super- 
highway reaching  across  the  city  in 
the  area  between  Ashland  Avenue  and 
Western  Avenue. 

When  the  system  with  its  north  and 
south  cross-town  connection  is  com- 
pleted, there  will  be  a  convenient 
means  for  long  distance  traffic  with 
destinations  on  the  West  Side  to  avoid 
the  central  business  district. 

Estimates  based  on  detailed  traffic- 
flow  studies  indicate  that  the  five 
superhighways  recommended  for  ini- 
tial construction  will  have  a  combined 
capacity  for  the  movement  of  .30.000 
vehicles  in  one  direction  per  hour. 
The  use  of  these  highways,  it  is  esti- 
mated, will  reach  an  average  total  of 
250,000  vehicles  daily  passing  the 
points  of  maximum  flow  and  a  total 
initial  travel  aggregating  600.000.000 
vehicle-miles   annually. 

The  superhighways  will  connect  at 
or  near  the  city  limits  with  the  more 
important  trunk  highways.  Existing 
distributor  streets  will  be  connected 
to  the  superhighway  system  by  grade- 
separated  ramps  at  various  inter- 
mediate   and   downtown    focal    points. 

The  ramps  and  connecting  road- 
ways are  planned  with  ample  capacity 
to  provide  capacity  for  any  traffic 
situation  which  may  reasonably  be  ex- 
pected to  develop  in  the  future.  The 
ramps  will  care  for  two  lanes  of  traffic 
and  are  designed  to  secure  a  smooth 
flow  of  traffic  in  and  out  of  intersect- 
ing and  distributor  streets.  Ramp 
connections  will  also  be  designed  to 
provide  ample  storage  capacity  so  that 
there  will  be  no  backing  up  of  traffic. 

There  will  be  traffic  control  signals 
and  adequate  easy  accelerating  and 
decelerating  lanes  for  vehicles  enter- 
ing or  having  the  express  roadways. 
Pavement  surface  on  the  ramps  will 
be  radically  different  in  color  from 
that  used  on  the  express  roadways. 

High  visibility  will  be  provided  by 
tile  latest  type  of  lighting.  Exhaus- 
tive studies  of  day  and  night  accidents 
have  proved  the  necessity  for  proper 
lighting  to  make  effective  the  safety 
features  that  are  built  into  modern 
highways. 

It  is  also  planned  to  construct  curbs 
with  reflecting  surfaces  normal  to  the 
headlight  rays  and  drivers'  vision.  The 
reflecting  surfaces  may  be  designed 
with  such  spacing  as  to  present  to  a 
driver's  view  a  continuous  band  of  re- 
flected light. 
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As  an  argument  against  depressed 
highways,  the  question  of  snow  re- 
moval and  drainage  is  sometimes 
raised.  The  plans  provide  for  berms 
at  botli  sides  of  the  roadways  to  pro- 
vide for  temporary  storage  of  snow. 
Drainage  is  to  be  eared  for  by  the 
construction  of  a  complete  new  sys- 
tem connected  to  sumps  from  which 
storm  water  will  be  pumped  to  the 
existing  sewer  system. 

Widespread  benefits  will  result 
from  the  construction  of  this  super- 
highway system. 

Local  and  through  traffic  will  be 
segregated  throughout  the  urban  area, 
thus  accelerating  the  flow  of  through 
traffic,  and  the  movement  of  local 
traffic  on  distributor  and  feeder 
streets. 

Traffic  congestion  will  be  eliminated 
throughout  the  urban  area,  and  in 
many  cases  along  thoroughfares  and 
at  street  intersections  somewhat  dis- 
tant from  the  superhighways  them- 
selves. 

An  analysis  of  traffic'  accident 
records  in  Chicago  indicates  that  more 
than  2,700  traffic  injuries  and  HO 
deaths  can  be  expected  to  be  elim- 
inated each  year  after  completion  of 
the  initial  system.  It  is  estimated 
that  motorists  will  save  $16,000,000 
annually  in  time  and  operating  costs. 

There  has  been  a  general  impres- 
sion that  suburban  residents  will  ob- 
tain the  greatest  benefit  from  a  super- 
highway system.  This  is  a  fallacy. 
Comprehensive  studies  show  that  the 
majority  of  use  and  benefit  will  flow- 
to  motorists  whose  trips  originate 
within  the  limits  of  the  City  of  Chi- 
cago. 

The  financial  program  advocated  by 
Mayor  Kelly,  and  enacted  into  law  at 
the  last  session  of  the  Illinois  General 
Assembly,  authorizes  the  City  of  Chi- 
cago and  the  County  of  Cook  each  to 
pledge  for  the  next  twenty  years  a 
part  of  its  share  of  the  state  motor- 
fuel  tax  (but  not  to  exceed  fifty  per 
cent)    for  superhighway   construction. 

Preliminary  plans  have  been  based 
on  the  assumption  that  each  of  these 
two  political  subdivisions  will  con- 
tribute at  least  $30,000,000  toward 
the  proposed  initial  program  of  $110,- 
000,000.  This  can  be  done  without 
detriment  to  the  improvement  of  other 
streets  in  the  city  and  the  county, 
since  there  will  be  adequate  motor- 
fuel  tax  revenue  remaining  for  this 
purpose. 

Officials  of  the  state  highway  de- 
partment have  indicated  on  several 
occasions  that  the  state  will  partici- 
pate in  the  program  on  a  pay-as-you- 
go  basis,  since  the  state  has  admitted 
the  need  for  constructing  adequate' 
terminal     facilities     in     the     Chicago 


metropolitan  region  for  its  primary 
road  system. 

If  it  is  assumed  that  the  state  will 
participate  to  the  same  extent  as  the 
city  and  the  county,  there  will  be  a 
total  of  $90,000,000  toward  the  cost 
of  the  initial  program. 

There  is,  in  addition  a  strong  possi- 
bility of  Federal  Aid.  Mr.  Mae- 
Donald's  constructive  recommenda- 
tions for  a  national  highway  program, 
including  the  acquisition  of  all  right- 
of-way  in  large  metropolitan  areas. 
are  before  Congress  and  probably  will 
be  considered  at  the  forthcoming  ses- 
sion. 

Under  Mr.  MacDonalds  plan,  the 
Government  would  pay  the  entire  cost 
in  the  first  instance  of  acquiring  these 
expensive  rights-of-way  and  permit 
municipalities,  such  as  Chicago,  to 
construct  highways  upon  them  and 
eventually  to  acquire  title  by  repaying 
the  Federal  Government  over  a  long 
term   of  years   at   a   low   interest   rate. 
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Cunningham,  whose  all-around  record 
for  the  mile  has  not  yet  been  sur- 
passed. 

We  might  take  much  space  in  nun 
tioning  the  powess  of  the  athletes  who 
come  to  the  Games  each  year  to  com- 
pete in  the  shot  put,  the  pole  vault, 
and  the  high  jump,  but  we  must  not 
neglect  the  equally  exciting  events- 
hurdles,  dashes,  and  relays.  And  we 
must  do  justice  to  a  man  who  came 
from  Kansas  to  show  Chicagoans  how 
to  toss  a  weight.  Truly  a  dark  horse, 
in  race-track  parlance,  Elmer  Hack- 
ney last  year,  in  the  shot  put,  broke 
a  four-year-old  record  and  established 
a  new  one  of  fifty-one  feet,  nine  and 
one-fourth  inches. 

In  the  running  events,  we  have  re- 
peatedly seen  notable  performances 
by  men  from  small  colleges.  Little 
Ed  Wagner  from  North  Central 
turned  the  crowd  into  a  roaring  mob 
with  his  record-breaking  run  in  the 
quarter-mile,  and  then  repeated  by 
anchoring  his  team  to  victory  in  the 
sprint  medley  relay.  Similarly,  Wal- 
ter Shelton  of  Marquette  nosed  out 
Walter  Kauffman  of  Wisconsin  to  take 
first  place  in  the  dash  and  to  equal 
the  record  for  this  event  established 
by  Johnson  of  Illinois  State  Normal 
in   1933. 

Other  names  come  to  mind:  Rikli 
of  North  Central ;  Eizak  of  Wayne ; 
McCormack  of  Notre  Dame;  Brock- 
smith  and  Lash  of  Indiana ;  Black  of 
Chicago ;  Burns  of  Butler ;  Sandbaek 
of  Purdue;  Finch  of  Northwestern; 
Quinn  of  Michigan  Normal;  Burke  of 
Marquette;  Beckel  of  Northern  Illi- 
nois State  Teachers;  Neal,  Finnegan, 
and  Bingham  of  Armour;  and  a  host 
of  others. 

In  1939  four  records  were  broken, 
and  one  was  tied.  In  1938  four  rec- 
ords were  broken.  Each  year  new 
aspirants  come  to  run  the  gauntlet  of 
public  opinion.  Each  year  the  Relay 
Games  proceed  toward  their  goal  of 
being  the  crowning  event  of  the  in- 
door season  in  the  middle  west,  and 
one  of  the  most  important  in  the 
United  States. 

The  tentative  date  for  the  1910 
Games  is  March  sixteenth.  The  place 
is  the  Field  House  of  the  University 
of  Chicago,  on  what  has  been  called 
the  best  indoor  track  in  the  world. 


DEAL  WITH 

OUR 
ADVERTISERS 
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HELP!   HELP!   HELP! 


(Frorr 


35) 


The  engineer  who  will  eventually  fill 
this  position  is  undoubtedly  employed 
at  the  present  time. 

There  are  not  sufficient  records  in 
our  files  of  engineers  whose  experi- 
ence qualifies  them  for  positions  with 
a  salary  range  of  from  $5,000  to 
$75,000.  At  present  the  Department 
has  an  opening  for  a  supervisor  of  a 
testing  laboratory.  The  salary  for 
this  position  is  between  $5,000  and 
$6,000,  depending  upon  the  past  ex- 
perience of  the  engineer  who  will  be 
employed. 

As  the  year  draws  to  a  close,  the 
Department  is  pleased  to  announce 
that  ninety-seven  and  one-half  per- 
cent of  the  Class  of  1939  have  been 
placed.  In  a  few  instances  the  gradu- 
ates of  this  class  have  been  shifted 
out  of  one  position  into  another.  The 
majority,  however,  are  apparently 
very  satisfactorily  placed. 

The  number  of  day  students  who 
have  indicated  a  desire  for  part-time 
employment  prompts  this  request:  if 
you  know  of  any  opening  for  these 
lads,  please  communicate  with  me. 
These  students  have  had  varied  ex- 
perience and  are  willing  to  undertake 
almost  anything.  The  work  does  not 
necessarily  have  to  be  of  a  technical 
nature. 

Do  not  postpone  sending-  in  your 
request  for  a  Placement  Record.  It 
will  be  mailed  to  you  at  once. 

John  J.  Schommer, 
Director  of  Placement. 

Teaming 
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BLIND  CHILDREN  SEE 


CRUISER 


No  one  has  estimated  how  many 
people  saw  the  Snow  Cruiser  on  its 
journey  from  Chicago  to  Boston, 
which  is  described  in  an  article  in  this 
issue.  The  crew,  and  the  accompany- 
ing personnel,  were  pleased  at  the  in- 
terest shown,  although  the  enthusiasm 
of  the  spectators  made  it  rather  diffi- 
cult to  carry  on  the  regular  routine. 

From  the  aspect  of  human  interest, 
perhaps  one  of  the  most  affecting  epi- 
sodes of  the  trip  was  at  Batavia,  New 
York,  where  the  giant  vehicle  was  ex- 
amined by  pupils  from  the  New  York 
State  School  for  the  Blind.  Our  files 
containing  letters  from  the  superinten 
dent  of  the  school  and  from  many  of 
the  boys  and  girls  are  interesting  read- 
ing.    We  quote  briefly : 

Enclosed  please  find  several  letters 
written  by  our  students  concerning 
your  courtesy  in  stopping  the  Snow 
Cruiser  in  order  to  allow  the  students 
at  the  New  York  School  for  the  Blind 
to  examine  it  with  their  fingers.  These 
letters  are  written  both  in  ink  print 
(typewritten)  and  in  braille. 


It  was  of  great  interest  to  me  to  be 
able  to  see  the  Snow  Cruiser  as  it 
passed  through  Western  New  York.  I 
had  heard  a  great  deal  about  it  and 
was  very  anxious  to  see  it.  I  feel  now 
that  I  have  a  very  good  idea  of  the  size 
and  structure  of  the  Cruiser.  The  last 
time  that  Admiral  Byrd  went  on  his 
trip  to  the  South  Pole  I  was  very 
much  interested  in  his  experiences.  I 
tried  as  much  as  I  possibly  could  to 
keep  up  with  his  experiences  either  by 
hearing  teachers   reading   about   them 


in  the  newspapers,  or  by  listening  to 
the  news  broadcasts  over  the  radio.  1 1 
know  that  because  I  have  been  able 
to  see  the  Snow  Cruiser  this  trip  will 
be  of  even  greater  interest  to  me  than 
the  last  one  was. 


I  was  impressed  by  the  size  of  the 
machine  and  that  so  large  an  object' 
could  move.  When  I  first  felt  the 
wheels  I  could  not  believe  that  so 
large  a  wheel  was  possible. 

As  I  do  not  see,  I  could  not  give 
you  my  impression  of  the  lighting  or 
the  color  scheme.  Through  pamphlets  I 
have  learned  of  the  inside,  which 
amazes  me.  Even  though  it  was  rain- 
ing, it  was  the  thrill  of  my  life.  I 
wouldn't  have  missed  it  for  anything. 


We  students  of  the  New  York 
School  for  the  Blind  wish  to  express 
our  appreciation  of  the  opportunity 
afforded  us  to  examine  the  Antarctic- 
Snow  Cruiser.  We  realize  that  stop- 
ping the  Cruiser  for  our  benefit  was 
made  possible  through  your  generosity 
and  the  cooperation  of  the  crew  and 
the  New  York  State  Police. 

The  part  of  the  vehicle  which  im- 
pressed us  most  was  the  huge  size  of 
the  wheels  and  tires.  The  location  of 
the  motors  and  the  outside  structure 
were  also  unusual.  We  wondered  if 
the  red  color  was  for  the  purose  of 
quick  discovery  from  the  air  in  the 
Antarctic.  The  Snow  Cruiser  is  im- 
portant historically  as  well  as  scien- 
tifically, and  we  were  fortunate  to 
have  an  opportunity  of  seeing  it. 
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IN  METALLURGY... 

•  When  you  seek  the  right  apparatus,  coupled 
with  unbiased  recommendations,  let  us  dem- 
onstrate how  well  we  can  serve  you. 

•  Metallurgists  everywhere  are  enjoying  the 
precision  efficiency  of  AB  equipment  in  metal- 
lographic  specimen  preparation. 


SPECIMEN  MOUNT  PRESS 

CUTTERS  AND  GRINDERS 
SPECIMEN  MOUNT  PRESSES 
TRANSOPTIC  MOUNTINGS 
SPECIMEN  STORAGE  CABINETS 
POLISHING    MACHINES 

Write    for    your    free    copy 
"THE  METAL  ANALYST" 

MICROSCOPES  OF  EVERY  DESCRIPTION 


OPTICAL  INSTRUMENTS  •  METALLURGICAL  APPARATUS 


228     NORTH     LA    SALL 
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GOES  TO  THE 

soumiME 


Scientific  judqwent picks  famous  Peabocfy 
Coal  to  meet  exacting  polar  reQuirements 


r 

qualities  prized  for  heating  and 
cooking  in  temperatures  to  80° 
below  zero  — 


-PERMIT  NO  QUESTION  OF  THE  UTMOST 
IN  FUEL  CONVENIENCE  AND  HEATING 
LUXURY  FOR  HOME  USE! 


In  selecting  coal  for  heating  and  cooking  at  the 
base  camps  of  the  new  Byrd  Antarctic  Expedition, 
the  scientists  in  charge  sought  uncommon  qualities. 

Their  coal  had  to  be  of  firm  structure  to  with- 
stand abnormal  handling  without  excessive  break- 
age during  the  varied  course  of  its  13,000  mile 
journey  to  the  polar  ice  barrier. 

The  extreme  necessity  of  eliminating  useless 
weight,  called  for  coal  with  the  least  possible 
moisture  and  ash. 

Space  limits  demanded  a  long  burning  quality  to 
minimize  the  number  of  tons  needed.  And  the 
south  pole  temperatures  ranging  to  80°  below  zero, 
certainly  required  rich,  flexible  heating  power! 

These  requisites  could  be  obtained  in  no  ordinary 
coal.  They  stood  for  quality  of  the  very  highest 
order.  It  is  therefore  a  clear  tribute  to  the  outstand- 
ing worth  of  GREAT  HEART  that  it  was  approved 
and  selected  for  the  use  of  the  expedition. 


PEABODY  COAL  COMPANY 


CHICAGO 


NEW  YORK-  ST.  LOU  IS  •  OMAHA  -CINCINNATI 
SPRINGFIELD    *     •    MINNEAPOLIS    • 
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ARMOUR 
INSTITUTE  OF  TECHNOLOGY 

CHICAGO 

Founded  by  Philip  D.  Armour 

ENGINEERING  AND  ARCHITECTURE 

The  Undergraduate  College 

Four  year  curricula  in  Architecture,  Chemical  Engineering, 
Civil  Engineering,  Electrical  Engineering,  Fire  Protection  Engi- 
neering, and  Mechanical  Engineering,  including  the  five-year 
Co-operative  course — all  leading  to  the  Bachelor  of  Science  de- 
gree in  the  several  special  fields;  also,  Bachelor  of  Science  de- 
gree programs  in  Science  with  major  sequences  in  Chemistry, 
Mathematics,  and  Physics. 

The  Evening  Division 

Special  and  college  credit  courses  in  science,  engineering, 
and  architecture;  also  in  language,  literature,  and  the  social 
sciences,  for  those  employed. 

The  Graduate  Division 

Courses  and  research  in  the  several  engineering  fields,  in 
architecture,  and  in  physics  and  chemistry,  leading  to  the  degree 
of  Master  of  Science.  Available  to  full-time  post  graduate  stu- 
dents and  to  employed  engineering  and  architectural  graduates 
through  either  day  or  evening  classes. 

The  Research  Foundation 

Serving  Industry  in  research  and  development  problems. 

For  Bulletins  of  the  Institute,  Address:  The  Registrar 

General  Information  Armour  Institute  of  Technology 
Evening  Division  3300  S.  Federal  Street 

Graduate  Division  Chicago,  Illinois 


ARMOUR 
ENGINEER 


AND  ALUMNU 
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What  Strides  since  1920 ! 


When  It  Took  Two 
Days  To  Cross  The 
U.  S.  A.  Wilco  Was 
A  Small  Sales 
Agency  Handling 
A   Few    Chemicals 


THERE  is  little  to  compare  between  the  box  kite 
planes  of  1920  and  the  modern  air  liners  of  today 
that  hop  overnight  from  coast  to  coast. 

There  is  little  to  compare,  too,  between  the  Witco  of 
1920  and  the  Witco  of  today.  Twenty  years  ago  Witco 
was  a  small  sales  agency  supplying  a  few  chemicals  to 
industries  in  the  Chicago  territory.  Today,  it  is  a  lead- 
ing factor  in  the  chemical  industry,  with  a  streamlined 
service  that  meets  the  exacting  chemical  needs  of  pro- 
gressive industries  in  both  this  country  and  abroad. 


STEPS    IN    PROGRESS 


Traced  here  is  the  company's  rise  to  its  present 
important  position. 


1924  — First  Witco  acquisi- 
tion, the  famed  Pioneer 
Asphalt  Company. 

1925-1928  — Branch  offices 
established  in  Chicago,  Bos- 
ton and  Cleveland,  and  the 
home  office  moved  to  New 
York. 


Company,  also  large  pro- 
ducers of  carbon  black. 

1935— The  Witco  Oil  &  Gas 
Com  panywasformed.  Witco 
extended  its  activities  to 
Europe  by  opening  London 
office  under  the  name  of 
Harold  Wilson  &  Witco,  Ltd. 


1928  — Century  Carbon  1939-New  asphalt  plan' 
Company,  producers  of  car-  and  research  laboratory  it 
bon  black.  Chicago,  one  of  the  world': 

most  up-to-date  producinj 
1933— Panhandle  Carbon      units. 


Like  the  leading  airplane  companies,  Witco  keeps  its 
organization  adaptable  to  new  ideas,  to  changing  de- 
mands. As  a  result,  more  and  more  chemical  users  look 
to  Witco  for  products  that  give  high  quality  results 
with  efficiency  and  economy  in  modern  processes.  Rely 
upon  Witco  for  prompt,  dependable  service  in  chemi- 
cals, oils,  pigments,  asphalts  and  allied  products. 


WISHNICK-TUMPEER,  INC. 

Manufacturers   and   importers 


New  York,  295  Madison  Avenue  •  Boston,  141  Milk  Street  •  Chicago, 
Tribune  Tower  •  Cleveland,  616  St.  Clair  Avenue,  N.  E.  •  Dallas,  Texas, 
610  Dallas  National  Bank  Building  •  Harold  Wilson  &  Witco,  Ltd.,  6  Port- 
man  Mansions,  Baker  Street,  London,  W.  1,  England  •  Witco  Affiliates: 
Witco  Oil  8,  Gas  Company  •  The  Pioneer  Asphalt  Company 
Panhandle  Carbon  Company 


B    U 


DIRECT        AND        PROFIT        DIRECTLY 


G-E  Campus  A/etvs 


SIMPLIFIED  BALANCING 

T  TOW  about  balancing  a  50-ton  generator  rotor  turning 
•*--*-  at  3600  rpm?  No,  not  on  the  end  of  your  chin  or  any- 
thing like  that,  but  balancing  it  until  its  vibration  is  less  than 
three  ten-thousandths  of  an  inch  -or  one-tenth  the  diameter 
of  a  human  hair!  Not  so  easy,  you  say?  Well,  a  little  while 
ago  you  would  have  been  right,  for  the  balancing  of  a  large 
rotating  machine  was  a  long-drawn-out  procedure,  perhaps 
requiring  the  removal  of  the  rotor  from  the  machine. 
But  today  there  is  a  G-F.  portable  instrument  that  does  the 
job  simply,  quickly,  and  under  actual  operating  conditions. 
A  20,000-kva  synchronous  condenser,  for  example,  can  some- 
times be  balanced  in  as  tew  as  three  runs  -a  tar  cry  from  the 
100  to  170  trials  which  were  frequently  necessary  before. 


WEATHER  MAKERS 

CALIFORNIA'S  weather  has  always  been  a  source  0 
pride  to  the  natives,  but,  when  it  conies  to  actualh 
making  the  weather  conditions  you  want,  the  G-E  engineer: 
at  the  West  Lynn  Works  are  in  a  class  by  themselves. 
These  engineers  produce  temperatures  ranging  from  40  below 
zero  F  to  160  above  and  a  humidity  of  100  per  cent  it  so  de- 
sired.  But   thev   really   aren't   trying   to  compete   with   Cali- 


fornia. The  excuse  for  all  this  weather-making  is  the  testing 
ot  watthour  meters.  For  G-E  engineers  want  to  be  sure  the 
meters  are  capable  ot  accurately  recording  the  amount  of 
electric  energy  consumed  under  varying  conditions  ot  tem- 
perature and  humidity. 

To  insure  this,  the  meters  are  tested  at  temperatures  more 
extreme  than  they  would  ever  normally  encounter  and  in 
atmospheres  saturated  with  moisture.  Such  tests,  made  by 
young  college-trained  engineers,  assure  reliability. 


THIRD  GENERATION 

GENERAL  Electric  became  a  proud  grandfather  this 
year,  when  Charles  F.  Wilson  became  president  and 
Philip  D.  Reed  chairman  of  the  board  of  directors — the  third 
generation  of  G-E  leaders.  They  will  carry  on  as  "captain" 
and  "  navigator"  of  General  Electric  in  place  of  Gerard  Swope 
and  Owen  D.  Young,  who  held  these  positions  from  19;: 
until  their  retirement  at  the  first  ot  this  year. 
Mr.  Young  and  Mr.  Swope  leave  behind  them  a  brilliant 
record  of  achievement.  Under  their  leadership  General  Elec- 
tric fostered  a  great  new  branch  ot  the  electrical  industry  - 
the  manufacture  ot  appliances  which  eliminate  the  drudgery 
of  housework  and  create  comforts  and  conveniences  for  the 
home. 

Through  their  efforts  General  Electric's  many  employee 
plans  were  achieved — old-age  pensions  and  group  life  insur- 
ance, a  wage-adjustment  plan  to  meet  increases  in  the  cost 
of  living,  vacations  with  pay,  an  employee  savings  plan 
and  many  others  ample  evidence  that  these  executives 
were  many  years  ahead  of  their  time  in  vision  and  considera- 
tion tor  the  welfare  ot  their  employees. 


GENERAL  m  ELECTRIC 


THE  SNOW  CRUISER 
BOUND  FOR   THE  SOUTH  POLE 


The   Cruiser  does   not   need   a   garage,   but   it  rested     overnight     in     the     Goody  ear -Zeppelin 
hangar  in   Akron  on  the  occasion  of  the  recent  "Shakedown  Cruise"  from  Chicago  to  Boston. 


FOR  EVERY  CIRCUIT 


t   panel   of 
Cruiser    with    Tamres    and    Clearsite 

1   fuses   in   use    (right),   and   Ermunvti 
ewabie    cartridge    fuses    (lower    left). 


Consider  the  plight  oi  the  men  who  on  October  24th 
edged  the  37  V2  ton  Snow  Cruiser  into  Chicago's  swirling  j 
traffic  and  set  out  for  Boston  1020  miles  to  the  east,  on  the  J 
first  leg  of  a  10,000  mile  journey  to  the  South  Pole.  No 
one  had  ever  driven  such  a  strange  vehicle  ...  no  one; 
had  ever  seen  anything  like  it .  .  .  there  never  had  been 
anything  like  it!  55  feet  long,  20  feet  wide  and  approxi- 
mately 12  feet  high,  this  mammoth  machine  necessarily; 
had  to  have  protection  for  the  electrical  circuits  upon 
which  it  depended  for  motive  power,  for  light,  for  radio: 
communication,  for  heat,  for  air  conditioning,  for  scien- 
tific investigation,  etc. 

These  electrical  circuits  are  protected  by  ECONOMY 
RENEWABLE,  ECO,  CLEARSITE  and  TAMRES  FUSES, 
the  worth  and  dependability  of  which  have  been  proven 
during  25  years  of  infinite  care  and  development  and 
constant  usage. 


QUARTER   CENTURY   OF   DEPENDABLE   SERVIC 


Ecoxom^Fuse  andMaxufacturixg  Co. 


QonlhibjudoMu 


■  FRANK  A.  CHAMBERS,  a  graduate  of 
Armour  Institute  oi  Technology,  has  been 
connected  with  the  Department  ol  Smoke 
Inspection  and  Abatement  since  1908.  and 
is  now  the  executive  in  charge  of  this  branch 
of  the  city  government.  He  is  secretary 
of  the  Smoke  Prevention  Association,  a  na- 
tional organization,  and  is  Chairman  oi  its 
Committee  on  Standards. 

|  W.  C.  MENTZER  is  Chief  Engineer  of 
United  Air  Lines.  He  received  his  B.  A. 
degree  from  the  University  of  Nebraska 
and  his  B.  S.  degree  from  the  Massachusetts 
Institute  of  Technology.  After  working  for 
Boeing  Air  Transport  and  the  Boeing  Air- 
plane Company,  he  entered  the  engineering 
department  of  United  Air  Lines  in  1934.  He 
was  resident  technical  representative  of  this 
company  for  three  years  during  the  devel- 
opment, construction,  and  testing  of  the 
Douglas  DC-4.  Mr.  Mentzer  came  to  Chi- 
cago in  1938  to  take  up  his  present  duties 
as   Chief   Engineer. 

■  RUFUS  OLDENBURGER  is  Associate  Pro- 
fessor of  Mathematics  al  Armour  Institute. 
He  spent  his  undergraduate  years  as  a 
student  of  Latin  and  Greek  at  the  University 
of  Chicago,  turning  his  interests  to  mathe- 
matics after  graduation.  Author  of  more 
than  a  score  of  mathematical  research  arti- 
cles. Mr.  Oldenburger  has  developed  vari- 
ous aspects  of  the  fields  of  matrices,  de- 
terminants, polynomials,  and  trajectories, 
with  some  applications  to  engineering.  He 
was  the  Armour  delegate  to  the  Interna- 
tional Mathematical  Cong: 
way,  in  1936.  For  the  ac 
38  he  was  a  member  oi 
Advanced  Study.  Princeton.  N.  I.,  where  he 
was  an  associate  of  Professor  Albert  Ein- 
stein, and  while  there  he  collaborated  with 
Professor  Marston  Morse  in  studying  the 
paths  of  molecules. 

■  ELDER  OLSON  is  Assistant  Professor  of 
English.  He  is  the  author  of  Thing  of 
Sorrow  (Macmillan  1934)  and  The  Cock  of 
Heaven  (to  be  published  by  Macmillan  in 
Fall.    1940). 

■  JAMES  C.  PEEBLES  is  Professor  of  Ex- 
perimental Engineering  and  Acting  Direc- 
tor   of    the    Department    of    Mechanical    En- 


rt  Oslo.  Nor- 
ic  year  1937- 
Institute    for 


■  JOHN  I.  SCHOMMER 
dustrial  Chemistry;  Din 
and  Director  of  Phyi 
Armour  Institute 

■  ALEXANDER  SCHREIBEH  is  in  charge 
publicity  and  press  relations  for  Armo 
Institute  of  Technology.  His  undergrad 
ate  and  graduate  college  work  were  in  tl 
Department    of    Chemical    Engineering. 

■  S.  M.  SPEARS  is  Associate  Professor  _ 
Civil   Engineering    at    Armour   Instit 


of    Placement; 
Education      at 
hnology. 


the     past     thie 


City 


highway  planning  during 
years  and  has  developed  a  cours 
and  Highway  Planning.  During  this  time 
Professor  Spears  has  done  graduate  work 
in  Traffic  Engineering  with  Dr.  Miller  Mc- 
Clintock  and  Mr.  Maxwell  Halsey  of  the 
Yale  Bureau  of  Street  Traffic  Research  in 
addition  to  residence  work  in  highway 
design,  traffic  control  and  highway  trans- 
portation at  the  University  of  Michigan. 
He  is  at  present  interested  in  research  on 
highway  design  and  traffic  control  as  af- 
fected by  psychological  factors.  This  re- 
search will  be  the  basis  of  his  doctoral 
dissertation  at  the  University  of  Michigan. 
■  CHARLES  R.  SWINEFORD.  Associate 
Professor  of  Machine  Design  in  the  De- 
partment of  Mechanical  Engineering,  re- 
ceived his  degree  of  B.  S.  in  Mechanical 
Engineering  at  the  University  of  Michigan 
in  1904.  He  was  designer  of  special  wood- 
working machinery  for  the  Saginaw  Manu- 
facturing Company.  Saginaw,  Michigan; 
and  designed  pumping  machinery  for  Piatt 
Iron  Works,  Dayton,  Ohio.  He  has  been 
instructor  at  the  University  of  Michigan 
and  was  an  engineer  for  three  years  with 
the  Warm  Springs  Iron  Works,  Salt  Lake 
City,  Utah.  He  came  to  Armo 
Mr.   Swineford  has   had   extended   experie 
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ENGINEERING  IN  AIR 
TRANSPORTATION 


By 
W.  C.  MENTZER 


Less  than  forty  years  ago  the 
Wright  brothers  made  the  first  suc- 
cessful flight  iii  a  heavier-than-air 
machine.      The   development  and  use- 


fulness of  the  airplane  in  the  short 
span  of  time  since  the  Wright  broth- 
ers' first  flight  has  been  remarkable. 
In   the   specialized    field   of   scheduled 


air  transportation,  development  has 
been  almost  unbelievably  rapid.  Con- 
sider that  in  1926,  less  than  fourteen 
years   ago,   there   was   only  one  trans- 


continental  air  service  and  this  was 
government-operated  and  devoted  ex- 
clusively to  the  carrying  of  mail;  now 
the  entire  continent  is  served  with  a 
network  of  frequent,  fast  and  com- 
fortable air  transportation,  privately 
operated,  and  carrying  not  only  mail 
but  also  passengers  and  express.  The 
growth  of  this  new  medium  of  trans- 
portation has  been  incredible,  breath- 


taking. What  part  has  engineering 
played  in  this  growth  and  develop- 
ment? 

The  airplane  and  its  equipment  re- 
quire the  utmost  in  design  refinement 
because  not  only  must  each  component 
be  of  the  highest  efficiency  but  this 
efficiency  must  be  obtained  with  the 
least  weight  possible.  Probably  in  no 
other    field    of    engineering    is    weight 


such  an  important  factor.  In  the  de- 
sign of  the  airplane  structure  great 
ingenuity  is  exercised  to  get  the  last 
bit  of  strength  out  of  each  component. 
The  aircraft  engine  is  not  only  one  of 
tlie  most  efficient  prime  movers  in  gen- 
eral use  but  also  is  by  far  the  light- 
est per  brake-horsepower.  The  de- 
mands of  high  efficiency  and  light 
weight  have  necessitated  the  develop- 
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Altitude  Chamber  for  Testing  Equipment  Under  Simulated    Altitude  Conditions.     I  his  Chamber  is  Capable  of  Producing 
Conditions  Equivalent  to  These  at  65,000  Feet  Above  Sea  Level 


ment  of  highly  specialized  engineer- 
ing personnel  and  techniques  in  the 
aircraft   industry. 

As  mentioned  previously,  scheduled 
air  transportation  has  existed  in  this 
country  for  less  than  fourteen  years. 
In  the  pioneering  days  the  aircraft, 
engines  and  equipment  were  relatively 
simple  compared  to  the  complex  units 
now  operated  and  planned  for  the  im- 
mediate future.  In  spite  of  its  sim- 
plicity, much  of  the  early  flying  equip- 
ment was  far  from  being  reliable  and 
it  became  obvious  that  great  improve- 
ments had  to  be  made.     It  also  became 


obvious  that  while  the  manufacturers 
of  airplanes,  engines  and  equipment 
were  ready  and  anxious  to  improve  all 
types  of  equipment,  they  frequently 
were  not  close  enough  to  actual  opera- 
tion to  appreciate  all  of  the  problems. 
Furthermore,  many  of  the  improve- 
ments developed  serious  weaknesses 
when  put  into  .service.  Frequently 
these  weaknesses  could  only  be  cor- 
rected by  close  observations  of  actual 
operation  which,  to  be  effective,  re- 
quired a  complete  understanding  of 
the  basic  principles  involved.  Much 
equipment   was   needed   which   had   to 


be  developed  almost  entirely  by  the 
air  line  operator  himself  because  his 
needs  were  so  specialized.  The  natural 
result  was  the  gradual  building  up 
of  departments  in  the  operating  com- 
panies containing  men  trained  in  vari- 
ous  phases   of  engineering. 

At  the  present  time  the  engineering 
problems  of  major  air  transportation 
companies  fall  into  three  general  clas- 
sifications, namely:  (1)  those  con- 
cerned with  airplanes,  engines  and 
airplane  equipment;  (2)  those  con- 
cerned with  communications;  and  (3) 
those   of   a   miscellaneous   nature   con- 


cerned  with  airports,  buildings,  fuel 
facilities  and  the  like.  Consequently, 
air  transport  engineering  functions 
and  personnel  are  usually  divided 
along  these  lines  into  separate  spe- 
cialized departments  which,  for  pur- 
poses of  identification,  may  be  called 
the  airplane  engineering,  communica- 
tions engineering,  and  building  engi- 
neering departments,   respectively. 


AIRPLANE    ENGINEERING 
DEPARTMENT 

One  of  the  fundamental  functions 
of  this  department  is  to  keep  the  fly- 
ing equipment  operating  safely  and 
efficiently.  It  is,  therefore,  responsi- 
ble for  the  supervision  of  ground  me- 
chanical personnel,  and  for  the  dis- 
semination of  servicing  instructions  to 
ground  personnel  and  of  operating  in- 


structions to  flying  personnel.  This 
responsibility  necessitates  close  co- 
operation with  the  manufacturers 
of  all  types  of  equipment  and  fre- 
quently requires  the  conduct  of  com- 
prehensive tests  on  certain  items  of 
equipment  to  determine  the  best  means 
of  servicing  or  operating  them. 

Eor     example,     most     modern     air- 
planes are  equipped  with  steam  heat- 


Special  Test  Bench  at  Air  Line  Repair  Base  for  Testing  Aircraft  Starters  and  Generators  After  Routi 
Testing   Equipment  is  Maintained  for  Testing  All   Equipment  on  the  Airplane 
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Boeing  40B-4  Early  Passenger  Carrying  Airplane  of  1927.  Was  Not  Equipped  with  Radio  and  had  Unsupercharged  Engine 
and   Fixed-Pitch   Propeller.     Carried   Four  Passengers  and   a   Pilot 


ing  systems.  When  these  systems 
were  first  placed  in  service  much  trou- 
ble was  experienced  with  malfunction- 
ing of  various  parts,  freezing  in  cold 
weather,  and  improper  operating  tech- 
nique. Careful  analysis,  testing,  and 
redesign  by  the  various  groups  of  the 
airplane  engineering  department  have 
overcome  these  difficulties  and  now 
reasonably  satisfactory  service  is  ob- 
tained, although  much  work  remains 
to  be  done. 


The  steam  heating  system  is  also 
a  good  example  of  the  condition  men- 
tioned previously  where  the  equip- 
ment manufacturer  cannot  maintain 
close  enough  contact  with  his  product 
under  operating  conditions  to  perfect 
it,  and  consequently  this  responsibil- 
ity must  be  accepted  by  the  operator's 
engineers.  In  fact,  the  perfection  of 
all  manner  of  equipment  from  spark 
plugs  and  heating  systems  to  passen- 
ger seats   and  hot-food  carriers  is  an 


important  function  of  the  airplane  en- 
gineering department. 

The  periodic  overhaul  of  airplanes 
and  equipment  brings  to  light  innu- 
merable shortcomings.  Many  parts 
wear  out  too  rapidly  or  are  not  en- 
tirely suitable  for  their  function.  This 
condition  can  often  be  remedied  by  in- 
telligent redesign.  Frequently,  re- 
design is  impossible  on  existing  air- 
planes but  the  transport  engineer 
notes   the   shortcoming  as   a   point   to 
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Experimental  Douglas  DC-4,  Developed  to  Joint  Specifications  of  5  Major  Air  Lines  in  1939.    Carries  a  Crew  of  Five  and 
42   Passengers.     Thirty-Six   Production   Models   Now   Under  Construction  Will  Have  Pressurized  Cabins 


be  corrected  on  new  equipment  when 
purchased. 

In  the  original  design  of  such  a 
complex  unit  as  an  airplane  it  is  im- 
possible to  foresee  exactly  what  parts 
will  require  frequent  service  or  over- 
haul. Frequently  the  accessibility  of 
such  parts  is  poor  and  the  operator's 
engineering  department  must  redesign 
to  improve  the  condition.  Improved 
accessibility  of  all  parts  is  one  of  the 
greatest  contributions  of  air  lines  en- 


gineers   to    the    efficiency    of    modern 
transport   airplanes. 

All  manner  of  special  apparatus  is 
developed  for  use  in  the  overhaul  and 
testing  of  airplanes,  engines  and  ac- 
cessories to  ensure  perfect  operation 
after  overhaul.  Frequently,  acces- 
sory equipment,  particularly  instru- 
ment equipment,  is  held  to  closer  tol- 
erances by  the  air  transport  repair 
bases   than   by   the   original   manufac- 


The  aviation  industry  as  a  whole 
las  grown  to  the  point  where  competi- 
ive  products  are  on  the  market  in  al- 
most every  instance.  More  and  more, 
it  is  becoming  the  function  of  the  air- 
ane  engineering  department  to  an- 
yze  these  products  in  detail  to  de- 
ermine  which  is  the  most  suitable  and 
economical  for  the  specific  job  to  be 
done.  Whenever  possible,  compara- 
laboratorv  and  service  tests  are 
(Turn  to  page  43) 


TRAFFIC  CONTROL 


BY 
S.  M.  SPEARS 


It  is  doubtful  if  any  field  of  the 
civil  engineering  profession  so  inti- 
mately  concerns  such  a  large  portion 
of  the  population  as  does  traffic  con- 
trol. Also  this  field  is  one  about 
which  a  large  number  of  the  persons 
concerned  have  very  definite  opinions, 
which  are  almost  invariably  errone- 
ous. Automobile  drivers  and  pedes- 
trians alike  always  believe  they  see 
the  perfect  solution  for  every  traffic 
problem.  This  attitude  is  under- 
standable in  view  of  the  fact  that 
here  is  the  one  field  of  engineering 
about  which  the  layman  knows  at  least 
some  things,  since  he  is  an  integral 
part  of  the  problem.  This  latter  fact 
sets  traffic  control  in  a  unique  position 
among  engineering  fields,  it  being  vir- 
tually the  only  portion  of  engineering 
where  psychology  plays  an  important 


Traffic  Circle  at  Intersection  of  New  Jersey  State  Highway  Routes  Nos.  4  and  33,  Freehold,  New  Jersey 
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This  Photograph  of  the  New  Jersey  State  Highway  Department's  Reflecting  Curb,  Taken  on  a  Rainy  Night,  and  with 
Ordinary  Auto  Headlights  Supplying  All  of  the  Illumination,  Clearly  Illustrates  the  Efficiency  of  This  Type  of  Curbing 
as  a  Safety  Factor.  The  Raised  Fins  of  the  Curb  Reflect  Headlight  Rays  Back  into  the  Driver's  Eyes,  Clearly  Outlining 
the  Center  Safety  Island  at  Night.  The  Curbing  Reaches  Its  Maximum  Efficiency  Under  the  Poorest  of  Driving  Conditions 


part.  In  every  aspect  of  traffic  con- 
trol the  engineers  must  keep  con- 
stantly in  mind  human  reactions  to 
control  conditions,  else  success  cannot 
be  realized. 

Scope  of  Traffic  Control 
The  scope  of  traffic  control  is  much 


broader  than  one  would  suppose  in 
casual  thinking.  In  its  broader  as- 
pects it  embraces  legislation,  police 
power,  taxation,  licensing,  vehicular 
movement,  parking  of  vehicles,  educa- 
tion and  public  safety.  Effective  traf- 
fic control  is  secured  only  through  the 
cooperation  of  police,  legislative  bod- 


ies, educators,  and  engineers.  This 
necessary  cooperation  has  led  to  the 
adoption  of  the  slogan,  "The  three 
E's  of  traffic  engineering;  Engineer- 
ing, Education,  and  Enforcement." 
This  article  is  concerned  only  with 
the  purely  engineering  aspects  of  the 
three-facetted   problem. 
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Intersection  Michigan  Boulevard  and  Superior  Street,  Chicago 


There  have  been  traffic  problems 
from  the  time  when  the  tirst  two  men 
met  on  a  prehistoric  pathway,  requir- 
ing one  to  yield  the  right  of  way, 
down  to  the  present  time,  when  the 
descendants  of  those  same  two  men 
meet  on  the  highways  as  the  drivers 
of  powerful  wheeled  projectiles.  The 
complexity  of  the  problems  has  in- 
creased greatly,  forcing  the  evolution 
of  modern  methods  of  traffic  control. 
The  desire  of  man  has  always  been  to 
achieve  the  utmost  speed  of  travel 
consistent  with  the  degree  of  personal 
safety  desired.     The  function  of  traf- 


fic control  is  to  permit  the  maximum 
speed  and  ease  of  movement  for  all 
elements  of  traffic  with  safety  to  the 
entire  population. 

Early  History  of  Traffic  Control 
Among  the  earliest  recorded  efforts 
at  traffic  control  are  those  made  dur- 
ing the  reign  of  Julius  Caesar,  when 
central  Rome,  the  hub  of  a  50,000- 
mile  highway  system,  became  con- 
gested. To  relieve  this  congestion  the 
central  area  of  the  great  city  was  for- 
bidden to  vehicular  traffic  except  for 
public  officials  and  high  ranking  citi- 
zens. 


Control   in   England 

England  had  much  legislation  re- 
lated to  highway  usage  in  the  earlier 
years  of  the  island  as  a  populated 
area.  During  the  reign  of  Henry  the 
Eighth  a  court  order  was  issued  which 
declared,  "The  King's  Highway  is  not 
to  be  used  as  a  stable  yard."  This 
ruling  was  invoked  in  the  punishment 
of  a  coach  driver  who  allowed  his 
vehicle  to  stand  in  the  street  between 
trips.  Certainly  this  is  the  counter- 
part of  today's  parking  regulation. 
The  General  Turnpike  Acts  passed  in 
1822  dealt  extensively  with  the  rules 


12 


of  the  road.  Steam-propelled  vehicles 
in  1836  rceived  their  first  tax  burden 
and  the  requirement  that  a  flagman 
on  foot  precede  the  vehicle.  This  leg- 
islation was  brought  about  by  the  ef- 
forts of  stage  coach  drivers  and  horse- 
men. The  modern  equivalent  of  this 
is  found  in  the  constant  enmity  be- 
tween our  railroads  and  highway 
transportation  by  bus  and  truck.  Om- 
nibus drivers,  by  the  London  Metro- 
politan Streets  Act  of  1867,  were  for- 
bidden to  stand  their  vehicles  in  the 
streets  for  a  longer  time  than  neces- 
sary to  load  and  unload  passengers. 
Congestion  in  London  led  to  the  wid- 
ening of  street  intersections  into 
"circuses." 

Early  Traffic  Control 
in  the  United  States. 

Rhode  Island  in  1678  enacted  a 
law  against  reckless  driving.  In  1757 
Boston,  Massachusetts,  had  an  ordi- 
nance limiting  vehicular  speed  to  a 
walking  pace  as  a  maximum.  In  the 
United  States  efforts  at  traffic  control 
paralleled  those  of  England  with  the 
exception  that  steam  buses  were  not  a 
problem  in  our  country.  The  regula- 
tions dealt,  in  general,  with  speeds, 
standing  time  and  rules  of  the  road. 
No  need  was  felt  for  further  control 
until  the  advent  of  the  automobile  at 
the  beginning  of  the  twentieth  cen- 
tury. Some  idea  of  the  rapidity  of 
growth  in  the  complexity  of  the  traffic 
can  be  had  by  a  comparison  of  vehicu- 
lar registrations  now  and  in  1895.  In 
1895  there  were  4  automobiles  in  the 
United  States  and  today  we  have  26,- 
000,000  passenger  cars  and  4,000,000 
commercial  vehicles.  Early  traffic 
control  was  entirely  by  local  units  of 
authority  with  an  attendant  lack  of 
uniformity  over  the  country.  Police 
officers  at  intersections  could  effect 
satisfactory  movement  of  small  vol- 
umes of  the  traffic  but  could  not  pre- 
vent congestion  as  more  vehicles  came 
onto  the  streets.  The  need  for  some 
automatic  means  of  securing  smooth 
coordinated  flow  was  felt  and  this 
need  led  to  the  perfection  of  the  mod- 
ern signal  system.  Rural  highways 
received  no  attention  until  demands 
for  long-distance  travel  brought  about 
the  building  of  better  thoroughfares, 
after  which  increased  use  required 
traffic  control  methods  to  be  applied 
to  rural  as  well  as  urban  highways. 
Again  we  had  no  uniformity  in  han- 
dling of  the  problems. 

The  rising  toll  of  deaths,  injuries 
and  economic  losses  due  to  improper 
handling  of  traffic  problems  led  to  the 
calling  in  1924  of  the  First  National 
Conference  on  Street  and  Highway 
Safety  by  Herbert  Hoover,  then  Sec- 
retary of  Commerce.  This  conference 
was  sponsored  by  the  United  States 
Bureau    of    Public    Roads     (now    the 


Dual  Highway,  New  Jersey  State  Highway  Route  No.  26,  Near  Penns  Neck, 
New  Jersey.  This  Route  was  Formerly  an  Undivided,  Four-Lane  Highway.  It 
has  been  Converted  into  a  Dual  Roadway  by  a  Unique  Method  known  as  "Slab 
Jacking."  The  Slab  Immediately  to  the  Left  of  the  Center  Island  Was  Moved 
Latterly  a  Distance  of  12  Feet  by  Compressed  Air.  The  Space  Formerly  Occu- 
pied by  the  Moved  Slab  has  Become  a  Center  Safety  Island,  Shaped,  Seeded, 
and  Bordered  by  Hand-Tooled  Reflecting  Curbing.  An  Additional  Lane  Was 
Added  by  Paving  to  the  Left  of  the  Moved  Portion 


Public  Roads  Administration  of  the 
Federal  Works  Agency),  the  Ameri- 
can Association  of  Motor  Vehicle  Ad- 
ministrators, the  American  Antonio 
bile  Association,  the  American  Mu- 
tual Alliance,  the  American  Transit 
Association,  The  Association  of  Amer- 
ican Railroads,  the  Automobile  Mann 
facturers  Association,  the  Chamber  of 
Commerce  of  the  United  States,  the 
National  Bureau  of  Casualty  and 
Surety  Underwriters  and  the  National 
Safety  Council.  This  conference  and 
its  successors  accomplished  a  great 
deal  toward  establishing  uniformity 
of  traffic  control  throughout  the  coun- 
try. The  published  handbook  of  the 
conferences,  "Manual  on  Uniform 
Traffic  Control  Devices  for  Streets 
and  Highways,"  is  truly  the  traffic  en- 
gineer's Bible.  The  Fourth  Annual 
Conference  in  193-1  produced  the  fol- 
lowing model  legislative  documents: 

I.  Uniform  Motor  Vehicle  Admin 
istration.  Registration.  Certificates  of 
Title  and  Auto  Theft  Act. 

II.  Uniform  Motor  Vehicle  Oper- 
ators' and  Chauffeurs'  License  Act. 

III.  Uniform  Motor  Vehicle  Civil 
Liability  Act. 

IV.  Uniform  Motor  V  e  li  i  e  1  e 
Safety  Responsibility  Act. 

V.  Uniform  Act  Regulating  Traf- 
fic on  Highways. 

Other  organizations  which  have 
had  an  important  part  in  developing 
modern  traffic  control  methods  are: 
the  American  Association  of  State 
Highway  Officials,  the  American 
Standards  Association,  the  American 
Society  of  Civil  Engineers,  the  High 
way  Research  Board  of  the  National 
Research  Council  and  the  Institute  of 
Traffic   Engineers. 

Modern    Traffic    Control 

Intersections  of  routes  are  the  most 
critical  points  in  traffic  control  and 
much  of  the  study  of  traffic  problems- 
has  therefore  been  on  intersections. 
It  does  not  follow  that  every  intersec- 
tion requires  the  same  kind  of  treat- 
ment nor  does  it  follow  that  every  in- 
tersection requires  control  devices  of 
any  kind.  The  guiding  principle  of 
the  traffic  engineer  is  to  use  as  little 
in  the  way  of  control  devices  as  pos- 
sible and  when  an  engineering  study 
shows  control  devices  to  be  necessary, 
to  choose  those  methods  which  will 
accomplish  the  desired  result  with  the 
least  inconvenience  to  traffic.  The 
normal  progression  of  intersection 
control  methods  is  :  (  1 )  a  caution-type 
sign;  (2)  a  slow-type  sign;  (3)  a 
stop  sign;  (Ha  traffic-control  signal; 
(5)  a  rotary-traffic  separator;  and 
(0)  a  grade-separation  structure. 
Si,/,,,- 

Traffic-control  signs  may  be  classi 
fied  in  three  broad  functional  groups: 
(A)    regulatory,   such   as   stop,   speed. 


A  Milwaukee  Street  Intersection  Before  and  After  Reconstruction 


movement  and  parking;  (B)  warning. 
as  slow,  caution,  railroad;  and  (C) 
guide,  such  as  route  marker,  destina- 
tion, location  and  information.  In  or- 
der to  provide  uniformity  of  signifi- 
cance and  lead  to  easy  observance  by 
the  average  driver,  standards  have 
been  established  covering  application. 
shape,  color,  location,  dimensions, 
symbols,  wording,  lettering  and  illu- 
mination. It  is  surprising  how  few 
drivers    realize   that    these    standards 


are  being  used  but  nevertheless  sound 
psychological  principles  indicate  thai 
greater  effectiveness  is  possible  with- 
out individual  realization  of  the  uni- 
formity. 

Uniformity  of  application  follows 
from  the  usage  of  the  definite  princi- 
ples of  traffic  engineering  after  traffic 
studies  have  been  made.  Standard 
sign  shapes  and  colors  are  shown,  for 
the  various  types  of  signs,  in  the  fol- 
lowing tabulation: 
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Photo   Shows   Appearance   After    Reconstruction   of   Milwaukee    Intersection   on 
Opposite   Page.     View  Looking  West 


Color 

Type              Shape 

Background 

Me»air 

Regulatory 

Stop                Octagon 

Black 

Speed               Rectangle 

White 

Black 

(Long  dinien>iu 

vertical) 

Movement 

White 

Black 

Parking 

White 

Red 

(Pmhihition) 

Warning 

Slow                Diamond 

Black 

Caution            Square 

Yellow 

Black 

R.R.    Ad-        Circle 

Yellow 

Black 

vance 

R.R.    Cross-  Cross   Buck 

White 

Black 

ing 

Guide 

Route 

Marker 

U.  S.              Shield 

White 

Black 

State              State    outlii 

e  White 

Black 

L  -*.•     i>      i  Rectangle 
Destination]  (Long   di- 
Location       !-    mension 

White 

Black 

Inf '.nation  1     horizontal) 

Rest  Station  Clover  Leaf 

Green 

White 

Yellow  has  been  chosen  for  the 
field  color  on  the  most  important  signs 
after  extensive  research.  It  is  the 
color  to  which  the  average  human  eye 
is  most  sensitive.  Black  for  the  mes- 
sage on  a  yellow  ground  gives  the 
highest  degree  of  contrast.  Size  of 
the  sign  and  the  lettering  upon  it  has 
been  and  still  is  the  subject  of  con- 
siderable research.  The  proper  size 
of  both  sign  and  message  is  a  func- 
tion of  the  speed  of  the  approaching 
reader  and  the  degree  of  hazard  indi- 
cating the  sign  requirement.  Signs 
cannot  always  be  placed  effectively 
from  a  study  of  highway  plan  and 
profile  maps.  In  a  number  of  in- 
stances signs  placed  by  map  or  even 


by  personal  surveys  have  not  proved 
effective.  Photographs  for  deliberate 
study  in  many  of  these  cases  have  led 
to  the  proper  solution.  Emphasis 
cannot  be  placed  too  strongly  upon 
the  psychological  aspects  of  traffic 
control.  The  visual  characteristics  of 
the  average  driver  and  his  normal  re- 
action to  certain  types  of  stimuli  re- 
quire the  traffic  engineer  for  the  ut- 
most success  to  apply  psychological 
principles  even  though  he  may  not  rec- 
ognize them  as  such. 

Information  signs  with  extensive 
messages  are  gradually  yielding  to 
types  with  a  message  not  exceeding 
four  or  five  words.  At  a  passing 
glance  the  reading  span  of  the  aver- 
age driver  does  not  allow  him  to  catch 
more  than  that  number  of  words.  Sim- 
plicity of  all  control  devices  is  a  card- 
inal principle. 

Signals 

A  traffic  signal  is  a  device  which 
by  means  of  a  changing  appearance 
directs  traffic  to  take  some  specific 
action. 

Traffic  signals  have  passed  through 
an  interesting  period  of  development 
from  hand  operated  semaphores,  auto- 
matic semaphores  and  rotating  lain)) 
houses  to  the  modern  variable-color 
signal  electrically  connected  into  a 
system  which  permits  continuous  flow 
of  traffic  at  a  planned  rate  of  speed. 


Modern  signals  fall  into  two  gen- 
eral classes:  (A)  traffic  control,  and 
(  B )  flashing.  There  are  three  types 
of  flashing  signals:  (1)  slow  or  cau- 
tion; (2)  stop;  and  (3)  train  ap- 
proach. The  traffic-control  signals 
are  of  two  general  types,  either  fixed- 
time-of-cycle  or  traffic-actuated.  Traf- 
fic-actuated signals  receive  their  oper- 
ating impulse  from  the  weight  of  a 
vehicle  passing  over  an  electric  trea- 
dle-switch or  sensitive  plate  in  the 
pavement.  Their  action  is  such  that 
the  cycle  of  stop  and  go  fits  itself 
automatically  to  the  demands  of  the 
intersecting  traffic  streams.  They  can 
be  either  full-traffic-actuated  or  semi- 
traffic-actuated,  the  difference  being 
that  the  semi-traffic-actuated  has  pave- 
ment-receptors only  on  one  of  the  in- 
tersecting streets,  the  major  thor- 
oughfare showing  green  continuously 
until  a  vehicle  on  the  minor  street  in- 
stitutes a  cycle  of  operation  to  allow 
its  own  passage.  Other  types  of  traf- 
fic-actuated signals  have  been  in- 
vented but  at  present  the  electric 
pavement  receptor  is  the  only  one  in 
common  use.  The  predecessors  of  this 
type  used  photoelectric  cells  and 
sound  pickup  devices.  The  latter 
proved  to  be  somewhat  of  a  nuisance 
since  drivers  were  required  to  sound 
their  horns  to  institute  a  cycle  of  oper- 
ation. Fixed  time  signals  which  are 
used  in  the  usual  city  systems  are 
classified  according  to  the  type  of 
timing  as:  (1)  independent;  (2)  si- 
multaneous; (3)  alternate;  and  (4) 
progressive.  The  independent  signal 
operates  upon  its  own  fixed  time  of 
cycle  from  a  driving  motor  and  is  not 
connected  in  any  way  to  other  signals 
except  through  a  common  source  of 
electric  power.  Synchronous  motors 
may  be  used  to  cause  the  signals  to 
form  a  system  but  continuous  in-step 
operation  cannot  be  maintained.  In 
the  simultaneous  system  all  signals 
show  the  same  color  indication  at  anv 
one  instant  of  time,  i.e.  all  red  or  all 
green.  It  is  possible  to  arrange  such 
a  system  for  progressive  movement  of 
traffic  but  the  possible  speeds  are  in 
general  not  suitable  for  average  city 
conditions.  In  general  the  simultane- 
ous system  leads  to  very  frequent 
stopping  of  the  stream  of  vehicles. 

In  the  alternate  system  color  indi- 
cations alternate  at  the  intersections 
along  a  single  street  either  singly  or 
in  multiple,  i.e.  red,  green,  red,  green 
or  red,  red,  green,  green,  red,  red. 
The  alternate  system  cycle  can  be  de- 
signed very  readily  to  give  smooth  ve- 
hicular progression  where  block 
lengths  are  equal  or  practically  so. 
Both  the  simultaneous  and  the  alter- 
nate systems  require  a  central  master 
(Turn  to  page  44) 
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RESEARCH  IN  MATHEMATICS 


RUFUS  OLDENBURGER 


It  is  a  common  misconception  that 
mathematics  is  a  finished  subject,  in- 
vented by  a  handful  of  superhuman 
Euclids  centuries  ago,  and  painstak- 
ingly passed  down  in  unaltered  form 
by  dusty  pedagogues  to  the  present 
day.  That  mathematics  has  had  a 
growth  as  rapid,  if  not  more  so,  than 
the  more  material  sciences  of  physics, 
chemistry,  and  biology  is  not  gen- 
erally known.  It  is  perhaps  safe  to 
say  that  the  growth  of  ideas  in  math- 
ematics has  proceeded  more  rapidly 
than  in  the  other  sciences  because 
the  researcher  in  mathematics  is  lim- 
ited only  by  his  background,  native 
ability,  and  available  time,  whereas 
tin-  researcher  in  the  remaining  sci- 
ences must  usually  test  his  ideas  in  a 
laboratory  where  he  may  be  limited 
by  the  equipment  at  hand. 

Behind  many  of  the  scientific  and 
engineering  achievements  which  men 
take  for  granted  because  they  are  so 
much  a  part  of  daily  life  there  is  a 
vast  world  of  mathematical  knowledge 
discovered  by  numerous  investigators, 
a  world  which  is  in  no  sense  complete, 
but  which  like  all  other  fields  of 
knowledge  rinds  itself  in  the  begin- 
nings of  its  infancy.  Thus  such  an 
apparently  simple  thing  as  directing 
a  ship  across  the  Atlantic  makes  use 
of  sonic  of  the  deepest  phases  of 
mathematics,  as  can  be  recognized  by 
an  examination  of  standard  naviga- 
tion tables.  The  angles  made  by  lines 
from  the  observer  to  the  horizon  and 
from  the  observer  to  planets  and  stars 
at  a  given  time  of  the  year,  as  seen 
from  Greenwich,  England,  are  re- 
corded in  these  tables.  In  order  that 
a  navigator  may  compute  the  position 
of    his    ship    from    readings    with    his 


PLAIO  (390  B.C.), 

Mathematician,  Philosopher. 

Plato  placed  great  value  upon 
th?  mind  developing  power  of 
mathematics.  Over  fie  entrance 
to  his  school  he  inscribed, 
let  no  one ". 


He  refused  to  admit  students  or 
talk  with  philosophers  who  did  not 
have  mathematical  training,  saying. 
'He part,  for  thou  hast  not  the  grip  of 
pU*cphu."_ _. 


sextant  and  chronometer,  it  is  neces- 
sary for  him  to  make  use  of  a  trans- 
formation theory  of  mathematics 
whereby  one  is  able  to  change  the 
angle  readings  at  Greenwich  into  an- 
gle readings  at  any  point  on  the  earth. 
This  transformation  theory  involves 
such  concepts  as  real  numbers,  co- 
ordinate systems,  and  trigonometric 
functions,  the  study  of  each  of  which 
runs  into  a  forest  of  ideas.  Naturally 
the  ship's  mate  who  computes  the  po- 
sition of  the  vessel  does  not  employ 
the  mathematical  transformations  di- 
rectly, but  rather  he  uses  tables  to 
which  lie  applies  a  series  of  opera- 
tions in  a  mechanical  fashion,  often 
with  but  a  vague  conception  of  the 
theory  on  which  it  is  founded. 

The  computation  of  position  by 
means  of  tables  and  readings  of  the 
sextant  and  chronometer  involves  the 
use  of  logarithms  based  on  infinite 
series,  resting  in  turn  on  the  concept 
of  derivatives,  and  concerned  with 
such  questions  as  the  convergence  of 
sequences.  The  problem  of  transfor- 
mation of  coordinate  systems  arises 
again  in  planning  the  ship's  course, 
for  in  making  out  a  route  the  naviga- 
tor uses  a  gnomonic  chart  obtained  by 
projecting  the  earth's  surface  onto  a 
plane  so  that  great  circles  on  the 
earth  correspond  to  straight  lines  on 
this  plane.  By  following  a  straight 
line  on  the  map,  the  ship  will  travel 
along  a  great  circle,  which  is  clearly 
the  shortest  curve  joining  two  points 
on  the  open  sea.  Although  the  pro- 
jection of  the  earth  onto  the  gnomonic 
plane  brings  "straight  lines"  on  the 
earth  into  straight  lines  on  the  map, 
various  geometrical  properties  are 
changed  under  this  projection,  such 
as  the  distance  between  points  on  the 
earth.  The  relation  between  corre- 
sponding distances  on  the  sphere  and 
on  the  gnomonic  chart  is  a  special 
case  of  the  extensive  theory  of  con- 
nections mathematicians  have  found 
between  the  "metrics"  of  various 
spaces. 

Many  inventions  have  been  possible 
because  applied  mathematicians  used 
the  mathematics  then  available  to  pre- 
dict the  phenomena  on  which  these 
inventions  are  based.  Thus  Clerk 
Maxwell  was  able  by  the  theory  of 
differential  equations,  already  highly 
developed  at  his  time,  to  prophesy  the 
existence  of  radio  waves,  subsequently 
found  in  the  laboratory  by  Heinrich 
Hertz  and  called  after  the  latter's 
name.  Later  Marconi  commercialized 
the  discovery  of  Hertzian  waves,  and 
was  acclaimed  by  the  public  as  the 
inventor  of  wireless.  The  public  was 
unaware  of  the  vast  investigations  of 
such  thinkers  as  Hertz  and  Maxwell, 
who  were  the  dominant  links  in  the 
long     pattern     of     reasoning     which 


brought  forth  the  modern  radio.  Math- 
ematics has  played  an  important  role 
in  the  development  of  the  many  com- 
modities which  make  modern  civiliza- 
tion possible,  justifying  the  immense 
labors  through  many  centuries  of 
mathematical  geniuses  who  had  little 
if  any  thought  of  the  applications  of 
their  discoveries. 

Incorrect  is  the  prevalent  impres- 
sions among  the  more  enlightened 
public  that  mathematicians  are  busy 
working  on  isolated  famous  problems 
(of  perhaps  questionable  value),  such 
as  problems  involving  relations  be- 
tween integers  (ordinary  whole  num- 
bers). Impressions  such  as  these,  so 
easily    gained    from    popularized    ac- 


counts of  mathematics,  give  a  false 
picture  of  the  existing  situation,  for 
the  mathematicians  as  a  whole  are 
much  more  interested  in  fields  than  in 
isolated  problems  in  these  fields.  Pure 
mathematics  may  be  divided  roughly 
into  the  following  four  major  parts: 
algebra,  geometry,  analysis,  and  math- 
ematical logic.  These  branches  are 
by  no  mean's  independent  of  each 
other,  but  are  distinguished  in  the 
mind  of  the  average  mathematician. 
In  each  of  these  fields  there  is  tre- 
mendous research  activity  which  can 
be  properly  understood  only  through 
a  thorough  knowledge  of  these  sub- 
jects. Some  idea,  however,  of  the 
technique    of    mathematical     research 


He  observed  /kat  in  a  well  in 
Syene  ike  siai  1hrtm  naskadrms  at 
noon.  He  assumed  Alexandria  *nd 
Suae  la  lie  on  tie  same  meridian.  ■ 

By  pacing  the  distance  mm  Alexandria 
to  Syene  and  nmsurine  the  utiles  ot 
the  shadem  in  the  wdt,  hi  calculated 
the  circumference  at  the  earth.. 


ERATOSTHENES 

(  Z7S-/P4  B.C.). 

-  Mathematician. 

Two  hundred  i/cars 
before  the  birth  o'f  Christ 
he  calculated  the  dkmUr 
and  circumference  ef  the 
earth. 


17 


Under  solemn  pron.;;?s 
of  secrecy  Cardan  a  famous 
mathematician,  qambler  and 
rascal,  obtained  the  secret 
of  the  solution  of  the  cubic 
equation  from  the  master 
mathematicianjartaqlia.  Cardan 
immediately  published  it 
under  his  own  naine. 

To  this  day  the  solution 
of  the  cubic  is  still  Known  as 
Cardans  solution 


can  be  obtained  without  an  under- 
standing of  the  actual  problems  under 
investigation. 

The  terms  algebra  and  geometry 
are  already  familiar  to  the  reader. 
Analysis  has  its  roots  in  the  calculus 
where  the  concept  of  "limit"  is  domi- 
nant, while  mathematical  logic  is  con- 
cerned with  the  foundations  of  math- 
ematics, the  building  of  all  of  mathe- 
matics from  a  set  of  postulates. 
Pioneering  work  along  this  line  was 
done  by  Russell  and  Whitehead  in  a 
book  entitled  "Principia  Mathemat- 
ics" (1910)  before  these  men  forsook 
this  Held  for  the  more  popular  realm 
of  philosophy. 

Most  highly  advertised  among  the 
fields  of  mathematics  is  number  the- 
ory, a  subfield  of  algebra  concerned 
with  the  properties  of  integers. 
Among  the  various  developments  in 
mathematics,  number  theory  has  per- 
haps had  the  least  application  to  the 
other  branches  of  mathematics  and 
the  applied  sciences,  but  because  of 
the  fundamental  nature  of  ordinary 
numbers,  and  the  inherent  beauty  of 
many  of  the  results  obtained,  the  field 
has  intrigued  some  of  the  greatest 
mathematicians  of  all  time,- — among 
them  Karl  Friedrich  Gauss,  (1777- 
1855)  who  said.  "Mathematics  is  vhe 
Queen  of  Sciences,  but  number  theory 
is  the  Queen  of  Mathematics." 


The  most  famous  problem  of  num- 
ber theory  is  that  of  finding  a  proof 
for  Fermat's  last  theorem,  namely 
that  for  any  integral  value  of  n 
greater  than  2  there  are  no  integers 
.r,  ;/,  z,  each  unequal  to  zero,  such 
that  x"  +  y"  =  s." 

Thus  there  are  no  whole  numbers 
.r,  y,  s  different  from  zero  such  that 
xJ  +  y3  =  s,J  none  such  that  x'1  +  y'1 
=  ,~,''  etc.  Since  S2  +  If  =  5'  (that  is, 
9  +  16  =  25),  there  are  integers  x,  y,  s 
unequal  to  zero  (here  x  =  8,  y  =  4> 
z  =  5)  such  that  .r3  +  y~  =  z~  Thus 
the  value  2  for  n  is  excluded  in  the 
statement  of  Fermat's  theorem.  This 
theorem,  written  on  the  flyleaf  of  a 
book  of  Pierre  de  Ferniat  (1601- 
1665)  and  discovered  after  his  death, 
remains  unproved  to  the  present  day, 
in  spite  of  the  claims  of  the  statisti- 
cian who  recently  announced  to  the 
newspapers  that  he  had  discovered  a 
proof  for  Fermat's  theorem  while 
lying  in  a  bathtub  in  a  Buffalo  hotel, 
and  would  divulge  it  to  the  person 
who  would  pay  a  sufficiently  high 
price  for  it.  Only  one  American 
mathematician,  Vandiver,  is  actively 
working  on  this  problem,  and  after 
thirty  years  of  developing  highly  re- 
filled technique  he  has  been  able  to 
prove  the  theorem  for  all  values  of  n 
up  to  617.  Previously,  the  theorem 
had  been  proved  true  for  all  values  of 


n  up  to  100.  It  is  not  unlikely  that 
the  proof  of  the  validity  or  non-valid- 
ity of  Fermat's  theorem  will  come  out 
as  a  by-product  of  the  theory  of  num- 
bers when  that  field  is  sufficiently  de- 
veloped. 

Many  problems  that  had  baffled 
mathematicians  for  centuries  were 
solved  after  mathematics  had  reached  I 
the  proper  state  of  maturity.  We  re- 
call that  the  length  of  the  circumfer- 
ence of  a  circle  is  77-  "times"  the  length 
of  the  diameter  of  this  circle.  One  of 
the  most  stubborn  problems  of  all  time 
was  that  of  answering  the  question: 
Is  iv  a  quotient  of  two  integers?  One 
can  show  that  the  unending  decimal 
.3888.  .  .  is  the  fraction  /  •>'  in  the 
sense  that  the  successive   fractions 

3      3  8       3  3  3 

-,-  +  -,-  +  -  +  -• 

10    10        100  10         100       1000 

"converge"  to  1/3.  In  fact  one  can 
show  that  a  decimal  number  like 
8.1242424  •  •  .  with  a  repeating  part 
(in  this  case  24)  is  an  ordinary  frac- 
tion. At  great  labor  mathematicians 
computed  tt  to  J>6!)  decimal  places  with 
the  aid  of  the  calculus,  in  the  hope 
that  they  would  find  such  a  repeating 
block  of  digits.  Fifty  years  ago  Lin- 
demann  proved  that  it  could  not  be 
written   as   such   a   quotient — in   spite 
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I  of  a  law  recently  passed  by  a  mid- 
[■'  western   legislature   to  the   effect   that 

22 
I;   it  hereafter  is  to  be  — . 

Again  it  was  possible  to  prove  after 

I  algebra  had  reached  a  certain  matur- 
[I  ity,  and  had  been  applied  to  geomet- 
\y  rieal   questions,   that   not   every   angle 

II  (e.g.  120  deg.)  can  be  trisected  by 
ll   ruler   and   compass.      This    proof   was 

|  accomplished  after  the  introduction  of 
I  complex  numbers,  based  on  the  imag- 
||  Diary  unit  i,  defined  to  be  such  that  I 
I  times  i  is  — 1  (r  =  — 1),  a  radical 
and  shocking  innovation  at  the  time. 

Thus  the  mathematician  is  inter- 
ested in  building  up  fields  which  in 
turn  will  automatically  yield  the  solu- 
tion of  well-known  classical  problems. 
Lindemann  was  a  good  but  not  great 
mathematician  in  comparison  with 
such  mental  giants  among  his  contem- 
poraries as  Hilbert  and  Poincare,  who 
founded  entire  fields  of  mathematics 
and  introduced  new  and  lasting  points 
of  view.  Research  mathematicians,  as 
well  as  other  scientists,  before  attack- 
ing a  new  problem  ask  themselves : 
"How  important  is  it?  Will  the  re- 
sults be  general  enough,  will  they  be 
used   in   other   divisions   of   mathemat- 


ics,— in  short  are  there  important  ap- 
plications?" Naturally,  there  is  some 
variation  of  opinion  among  mathema- 
ticians as  to  the  merits  of  a  particular 
contribution,  but  there  is  unanimity 
with  regard  to  the  high  quality  of 
certain  investigations  and  the  low 
quality  of  others. 

It  is  a  mathematician's  constant 
concern  to  fill  in  significant  gaps  in 
the  structure  of  mathematics,  and  in 
so  doing  he  is  little,  if  at  all,  con- 
cerned with  the  possible  physical  ap- 
plications of  what  he  may  accomplish. 
We  refer  here,  as  throughout  this  arti- 
cle, to  the  pure  mathematician  in 
contrast  to  the  applied  mathematician, 
whose  primary  concern  is  the  solution 
of  problems  which  have  their  origin 
in  the  more  abstract  developments  of 
engineering  and  the  physical  sciences 
where  these  fields  become  completely 
mathematical. 

Many  achievements  in  the  physical 
sciences  and  engineering  have  been 
made  possible  by  the  use  of  an  exist- 
ing development  in  pure  mathematics. 
We  have  already  noted  the  role  math- 
ematics has  played  in  navigation  and 
the  radio.  Albert  Einstein  was  able 
to  construct  his  general  (1915)  the- 
ory of  relativity  in  part  because  Ricci 


and  Levi-Civita  had  developed  tensor 
analysis  at  least  two  decades  before. 
The  modern  quantum  mechanics  of 
Heisenberg,  announced  in  li)2(i. 
hinged  on  the  use  of  "quantities"  a 
and  b  such  that  u  "times"  b  is  equal 
to  minus  6  times  a.  Matrices  are  such 
quantities,  and  had  been  studied  for 
almost  a  century.  In  the  last  ten 
years  both  tensors  and  matrices  have 
been  applied  to  such  things  as  electri- 
cal networks,  elastic  bodies,  and  struc- 
tures, with  remarkable  success.  The 
mathematician  does  not,  however,  lose 
sight  of  the  fact  that  some  aspects 
of  mathematics  were  inspired  by  an 
existing  need  and  were  made  possible 
by  the  constant  development  of  math- 
matics  up  to  that  time.  Thus  the 
field  of  mathematics  itself  was  ripe 
for  the  calculus  at  the  time  it  was  dis- 
covered independently  by  Leibnitz. 
Newton,  Fermat,  and  others,  and  it 
was  needed  immediately  by  Newton 
for  the  treatment  of  such  concepts  as 
instantaneous  velocity  and  accelera- 
tion. 

The  field  of  modern  algebra  is  con- 
cerned primarily  with  the  study  of 
very  extensive  generalizations  of  the 
concept  of  numbers  with  the  hope  that 

(Turn   to   page  47) 


It is  said  {hat  in  /ss6 
the  Great  Plaave  dmvMidon 
ffom  Cambridge  to  his  home 
at  Lincolnshire.  ,  , 
There  while  walking  m 
the  garden  in  reverie,  one 
day  an  apple  fell  and  its 
Ml  led  Newton  to  believe 
Vial- gravity  was  a  universal 
pmperhj  ct  mailer  and  that 
it  applied  to  other  things 
as  well  as  to  the  earth" 


HTit  aHtadion  between 
any  two  bodies  is  pro- 
portional to  feir  messes  ad 
inversely  prvpcdieruU  to  lie 
square  of  the  didance  Hut 
separates  inemf 
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THE  TECHNOLOGIST  FINDS  A  NEW 

FIELD 


By 


FRANK  A.  CHAMBERS 


A  FEW  years  ago,  the  General 
Electric  advertisement  in  one  of 
the  issues  of  the  Armour  Engineer 
was  illustrated  with  a  sketch  of  Sher- 
lock Holmes  looking  through  a  high- 
powered  magnifying  glass.  Below 
this  sketch,  the  following  copy  ap- 
peared, "Ah,  Watson,  an  industrial 
crime.  The  corpus  delicti — a  broken 
resistance  wire ;  the  suspect — a  defect 
in  the  wire;  the  detective — a  micro- 
chemist.  With  microscope  and  analyt- 
ical apparatus  of  incredibly  small 
dimensions  this  industrial  superde- 
tective  finds  tiny  crystal  of  sulphate 
near  the  break.  The  trail  leads  to  a 
nearby  furnace  giving  off  sulphurous 
fumes.  Thus  the  wire  is  cleared  ot 
suspicion  of  having  been  defective, 
and  the  criminal  fumes  are  elimi- 
nated." 

Well  may  the  writer  of  the  above 
copy  have  used  exactly  the  same 
words  to  describe  the  present  nature 
of  work  demanded  of  men  engaged  in 
the  prevention  of  atmospheric  pollu- 
tion. Today  municipalities,  wishing 
to  safeguard  the  air  breathed  by 
their  citizens,  must  call  upon  the  serv- 
ices of  the  trained  engineer  and 
scientist  for  guidance  in  the  search 
for  facts  concerning  the  nature  and 
extent  of  atmospheric  contamination. 
Just  as  in  the  recent  past,  when  the 
special  qualifications  of  technologists 
were  called  upon  to  purify  Chicago's 
water  supply,  so  today,  those  abilities 
are  pressed  into  service  to  prevent  ex- 
cessive discharge  into  the  atmosphere 
of  dust  and  noxious  gases,  contami- 
nation which  has  been  aptly  called 
"aerial  sewage." 
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Chicago  has  long  recognized  that 
the  services  of  technically  trained 
men  are  needed  to  discover  the 
sources  and  prevent  the  discharge  of 
unnecessary  pollutants  into  the  air 
which  its  citizens  breathe.  Over  twen- 
ty-five years  ago,  the  standards  of  the 
Department  of  Smoke  Inspection  and 
Abatement  were  raised  by  the  change 
in  title  of  the  personnel  who  directly 
enforce    Chicago's     smoke    ordinance. 


These  men  had  been  called  Deputy 
Smoke  Inspectors  prior  to  1912.  Rec- 
ognizing that  the  services  of  trained 
engineers  were  necessary  for  an  ef- 
fective execution  of  plans  to  reduce 
atmospheric  pollution,  the  title  was 
changed  to  Junior  Mechanical  Engi- 
neer. 

These  engineers  are  called  upon,  in 
the  routine  execution  of  their  work, 
to  draw  upon  their  basic  knowledge 
of  the  fundamental  sciences.  Prob- 
lems constantly  arise  that  call  for 
clear  analysis  and  application  of  the 
laws  of  physics  and  chemistry  for 
their  solution. 

One  of  the  prime  factors  in  Chi- 
cago's rapid  growth  is  its  proximity 
to  a  bountiful  supply  of  low-cost  coal 
in  Illinois  and  nearby  states.  Unfor- 
tunately, coal  from  these  areas  is  high 
in  volatile  content  and  apt  to  produce 
considerable  smoke  and  grime  when 
fired  carelessly  or  in  improperly 
adapted  equipment.  Years  ago,  public 
opinion  demanded  only  a  reduction  of 
visible  smoke  discharged  into  the  air. 
It  was  felt  that  the  elimination  of 
dense  smoke  would  result  in  a  clean 
city. 

The  problem  of  controlling  visible 
smoke  is  relatively  easy.  Experienced 
operating  engineers  were  called  upon 
to  instruct  the  fuel  users  in  those 
firing  methods  and  design  of  fuel 
burning  equipment  which  would  re- 
sult in  smokeless  operation. 

Today,  however,  the  objectives  of 
atmospheric  control  have  been  greatly 
enlarged.  With  the  increase  in  cost 
of  the  country's  best  coal  reserves 
and   the   advent   and   growing  demand 


ELECTROSTATIC  PRECIPITATOR 


This  Instrument  is  Used  for  Determining  the  Dust  Concentration  in  the  Atmo- 
sphere. Air  is  Drawn  into  the  Instrument  by  a  Pump  within  the  Instrument, 
Through  the  Right  Angle  Metal  Tubes.  Within  the  Horizontal  Tube  is  a  Large 
Metal  Needle  on  Which  a  High  Tension  Charge  is  Placed.  This  Charge  in  turn 
Places  a  Charge  on  the  Dust  Particles  in  the  Air  and  they  are  Attracted  and 
Stick  to  the  Metal  Cylinder.  By  noting  the  Increase  in  Weight  of  the  Cylinder 
the  Weight  of  Dust  Gathered  is  Known.  As  the  Volume  of  Air  Drawn  in  is 
Known  by  the  Meter  Near  the  Top  of  Vertical  Tube,  the  Weight  of  Dust  per 
Given  Volume  of  Air  is  Known 


for  the  forced-draft  stoker  has  come 
a  public  recognition  that  the  chim- 
neys of  many  plants  are  discharging 
invisible  constituents  into  the  air.  The 
problem  of  controlling  the  discharge 
from  such  stacks  is  infinitely  more 
difficult  than  the  control  of  excessive 
visible  smoke.  The  services  of  the 
technically  trained  engineer  and 
scientist  are  required  to  cope  with 
this  problem. 

As  has  been  pointed  out,  many 
present-day  fuel-burning  plants  dis- 
charge excessive  quantities  of  solid 
material  from  their  stacks,  without 
emitting  much,  if  any,  visible  smoke. 
The  methods  employed  at  present  to 
measure  the  concentration  and  phys- 
ical composition  of  solids  entrained  in 
combustion  gases  require  not  only  the 
spending  of  considerable  time  for 
each  test,  but  the  services  of  highly 
skilled  mechanical  engineers.  A  dust- 
loading  analysis  involves  practically 
all  of  the  features  of  a  boiler-effi- 
ciency test  plus  a  careful  and  proper 
sampling  of  flue  gases  to  secure  rep- 
resentative collection  of  entrained 
dust.  When  one  considers  that  there 
are  approximately  400,000  buildings 
and  traveling  fuel-burning  units  in 
Chicago,  each  with  one  or  more  chim- 
neys, he  is  at  once  confronted  with 
the  enormous  magnitude  of  the  prob- 
lem of  policing  these  point-sources 
for  possible  violations  of  what  may 
be  considered  permissible  solid  dis- 
charge. It  is  an  easy  task  to  make 
observations  of  a  large  number  of 
chimneys  in  a  restricted  area  to  lo- 
cate those  stacks  that  are  violating  a 
dense-smoke  law.  Comparison  is  made 
in  the  appearance  of  the  emission 
with  standard  shades  of  density  por- 
trayed on  a  chart.  Any  willing  worker, 
having  good  eyesight,  common  sense, 
and  judgment  can  be  trained  to  be  a 
good  smoke  observer.  He  can  daily 
police  the  performance  of  thousands 
of  stacks.  But  the  responsibility  of 
controlling  the  invisible  discharge  of 
dust  from  several  hundred  thousand 
chimneys  is  a  gigantic  task.  There 
exists  a  very  urgent  demand  for  a 
simple  method  of  testing  dust  load- 
ings in  combustion  gases.  The  ideal 
test  procedure  should  be  readily 
adaptable  to  numerous  stacks,  take  a 
short  time  to  run,  and  not  require 
elaborate  or  costly  equipment.  No 
such  method  exists  today. 

The  American  Society  of  Mechan- 
ical Engineers  has  recognized  that 
"No  standard  or  generally  recognized 
method  seems  to  be  available  for  de- 
termining the  adequacy  of  dust-sep- 
arating apparatus  when  installed  in 
the  power  plant."  Accordingly,  after 
a  discussion  of  this  problem,  the  A.  S. 
M.  E.  Power  Test  Codes  Committee 
decided   to   appoint   a   new   committee 
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Spectroscopic  and  Microscopic  Examination  of  Dust 


known  as  Individual  Committee  No. 
21,  whose  duty  it  would  be  to  draft 
a  Test  Code  for  Dust-Separating 
Apparatus.  A  preliminary  draft  was 
prepared  in  1939  and  circulated  for 
comment  and  criticism  among  engi- 
neers and  air  pollution  authorities. 
Engineers  of  the  Chicago  Department 
of  Smoke  Inspection  and  Abatement, 
and  the  Work  Projects  Administra- 
tion, who  fortunately  had  been  jointly 
engaged  in  an  intensive  study  of  this 
problem,  reviewed  the  code  and  of- 
fered suggestions  for  improving  the 
tentative  technique  recommended.  A 
description  of  an  analytical  method 
using  a  modified  impinger  collecting 
system    which,    the     Department    be- 
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lieves,  has  many  advantages  was  pre- 
sented at  the  Philadelphia  meeting  of 
the  American  Society  of  Mechanical 
Engineers  last  December.  Considera- 
tion of  this  code,  with  eventual  sim- 
plifications, may  ultimately  result  in 
a  practical  speedy  test  method.  Until 
such  time  arrives,  Chicago  air  pollu- 
tion authorities,  of  necessity,  must 
confine  their  efforts  to  making  tests 
of  dust  concentration  of  relatively 
few  stacks  which  are  suspected  of  be- 
ing exceptionally  heavy  contributors 
of  solid  matter  into  the  atmosphere. 
Simultaneously,  an  approach  to  the 
problem  of  locating  those  stacks 
which  are  responsible  for  excessive 
solid    discharge    is    being   made    from 


a  different  avenue.  Instead  of  making 
tests  of  dust  concentration  in  combus- 
tion gases,  thus  putting  the  plant  op- 
erator on  guard,  an  attempt  is  being- 
made  to  locate  small  areas  where  local 
conditions  of  excessive  dust  deposit 
occur.  The  chemical  and  physical 
properties  of  this  deposited  dust  are. 
being  determined,  cataloged  and  com- 
pared with  similar  properties  of  fly 
ash  collected  in  the  breeching,  or 
base,  of  the  stack  of  the  plant  or 
plants  suspected  of  being  the  major 
contributors  to  the  local  dost  nuisance. 
Thus  far,  routine  analysis  of  the 
chemical  composition  of  settled  dust 
has  not  yielded  promising  results. 
However,      encouraging      facts      have 


Determination  of  Sulfur  Dioxide  in  Air 


been  disclosed  by  the  use  of  the  mi- 
croscope. Strong  indications  exist 
that  each  type  of  fuel-burning  equip- 
ment imparts  distinctly  characteristic 
markings,  shape,  and  size  to  the  solid 
particles  entrained  in  the  combustion 
gases.  Pulverized-coal  burners  dis- 
charge particles  of  ash  that  are  small 
and  globular  in  appearance.  These 
particles  appear  to  be  fused.  Spreader 
stokers,  on  the  other  hand,  discharge 
relatively  large  particles,  most  of 
which  are  very  jagged  in  appearance, 
resembling  coke.  Further  research 
will  probably  disclose  additional  dif- 
ferences in  appearance  produced  by 
the    same    type    of    firing    equipment 


operating  at  varying  furnace  temper- 
atures which  may  result  in  the  possi- 
ble fusion  of  ash  particles  Into 
distinctive  forms.  Thus,  air  pollution 
authorities  may  soon  discover  a  method 
of  identifying  what  furnace  condi- 
tions produced  a  sample  of  settled 
dust  of  fuel-burning  origin. 

A  simple  technique  for  identifying 
the  kind  of  coal  which  produced  the 
settled  dust  complained  of,  is  being 
developed  jointly  by  Work  Projects 
Administration  physical  chemists  and 
by  engineers  of  the  Chicago  Depart- 
ment of  Smoke  Inspection  and  Abate- 
ment. The  sample  of  questioned  dust 
is    compared    with    fly    ash    from    the 


breeching  or  stack  of  the  plant  sus- 
pected of  producing  the  nuisance. 
Both  samples  are  ashed  and  then  di- 
gested in  water.  The  supernatant 
liquid  is  drained  off  and  the  pH  of 
the  slurry  measured.  This  pH  meas- 
urement is  an  index  of  the  alkalis 
and  alkaline  earths  contained  in  the 
coal  ash  and  appears  to  vary  widely 
in  coals  from  different  localities. 

Thus,  with  improved  technique,  air 
pollution  authorities  may  soon  have 
an  effective  tool  for  identifying  the 
origin  of  soot  particles  causing  nui- 
sance to  the  public.  In  effect,  a  "Ber- 
tillon"  system  of  ringer-printing  dust 
is  being  developed.  Not  only  may  it 
be  possible  to  identify  the  kind  of 
fuel-burning  equipment,  but  also  the 
kind  of  coal  responsible  for  a  given 
dust  nuisance. 

The  chemist  is  needed  by  Air  Pol- 
lution Authorities  to  study  the  nature 
and  extent  of  noxious  contaminants 
in  the  atmosphere.  Pollution  may  be 
caused  by  sulphur  dioxide,  hydrogen 
sulphide,  chlorine,  ammonia,  volatile 
hydrocarbons,  metallic  fumes  from 
metallurgical  stacks  or  dust  developed 
by  storing,  handling  or  processing 
construction  materials.  The  job  of 
the  chemist  is  to  develop  simple 
means  of  measuring  these  atmos- 
pheric contaminants  and  judging 
whether  such  concentrations  exist  at 
levels  above  threshold  intensity.  As 
normal  concentrations  often  run  as 
low  as  a  few  milligrams  per  cubic 
meter,  the  chemists  making  such  tests, 
are  called  upon  to  employ  great  skill 
and  careful  technique. 

Since  1907.  Chicago  has  called 
upon  combustion  engineers  to  develop 
standards  of  proper  furnace  design 
for  efficient  and  smokeless  fuel-burn- 
ing operation.  Before  a  new  boiler 
can  be  installed  in  Chicago,  plans 
must  be  submitted  to  these  combus- 
tion engineers  for  approval.  The  ex- 
amination of  plans  and  inspection  of 
fuel-burning  plants  as  soon  as  they 
are  installed  has  resulted  in  the  grad- 
ual elimination  of  faultily  designed 
plants  which  would  smoke  excessively. 

This  article  should  not  be  construed 
to  imply  that  the  need  by  air  pollu- 
tion authorities  for  the  skilled  expert 
in  the  operation  and  the  installation 
of  fuel-burning  equipment  has  passed, 
but  rather  that  the  requirements  of 
municipal  authorities  have  been  en- 
larged to  include  not  only  these  prac- 
tical experts,  but  also  trained 
engineers,  physicists  and  chemists. 
The  services  of  these  groups  are 
complementary,  one  class  supplement- 
ing the  work  of  the  other  and  thus 
producing  a  well  rounded  organiza- 
tion for  scientifically  controlling  the 
extent   of   atmospheric   contamination. 
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MODERN  CARBURIZING 
EQUIPMENT 


CHARLES  R.  SWINEFORD 


SEVERAL  methods  of  carburizing 
steel  have  been  known  and  used 
for  many  years.  The  surface-hard- 
ening of  low-carbon  steels  is  accom- 
plished by  first  increasing  the  surface 
content  of  carbon  and  then  subjecting 
the  steel  to  a  sudden  cooling  or 
quenching  operation  in  which  crystals 
of  iron  carbide  are  precipitated  in  the 
metal  surfaces.  As  consumer  demands 
become  more  and  more  exacting,  im- 
provement in  processing  follows,  until 
today  low-cost  commercial  production 
greatly  exceeds  the  finest  craftsman's 
work  of  a  short  time  ago.  In  this 
contention  for  superiority  it  is  rea- 
sonable to  assume  that  only  the  best 
methods  survive. 

One  of  the  older  methods,  that  of 
packing  in  carbonaceous  compounds 
in  closed  containers,  has  been  re- 
placed largely  by  the  more  modern 
method  of  gas  carburizing.  In  the 
latter  it  is  now  possible  to  control 
the  time,  temperature  and  atmos- 
phere so  that  the  resulting  product 
will  meet  the  most  stringent  specifica- 
tions. 

There  are  three  methods  in  current 
use  for  producing  the  required  depth 
of  case  and  carbon-content  by  gas 
carburizing.  In  each  process  the  steel 
parts  are  heated  in  a  controlled  gas 
atmosphere.  In  the  first  method  a 
layer  of  soot  is  formed  during  the 
early  stages  of  the  heat  treatment  and 
is  later  removed  by  some  oxidizing 
atmosphere  which  is  supposed  to 
burn  off  the  excess  carbon.  Theoret- 
ically the  removal  of  the  soot  or  car- 
bon scale  should  be  accomplished 
without  disturbing  the  carbon  content 
of  the  steel.  Commercial  tests  indi- 
cate that  this  method  is  impractical 
since  decarbonizing  of  all  of  the  sur- 
face soot  usually  results  in  the  re- 
moval of  part  of  the  combined  carbon 
at  the  same  time.  The  line  of  demar- 
cation   between    perfect    soot    removal 


and  maintenance  of  the  proper  car- 
bon content  in  the  case  is  too  narrow 
for  ordinary  shop  control.  As  a  result 
when  this  method  of  carburizing  is 
employed,  either  sand-blasting  or 
scratch-brushing   is    required. 

In  the  second  method  an  attempt  is 
made  to  prevent  the  formation  of  soot 
by  an  exact  control  of  the  carbon- 
forming  gases.  This  method  is,  theo- 
retically, a  decided  improvement  over 
the  first  but  it  involves  an  extremely 


close  control  of  the  carbon-laden 
gases.  Exact  regulation  cannot  be  ex- 
pected in  any  equipment  for  continu- 
ous production,  on  account  of  numer- 
ous practical  conditions  such  as 
varying  loads  and  varying  time-cycles, 
as  well  as  the  excessive  maintenance 
charge.  A  "carrier"  atmosphere,  rel- 
atively inert,  is  passed  through  the 
furnace.  At  each  passage,  predeter- 
mined amounts  of  carbonizing  gases 
are  added,  thereby  cooling  the  "car- 
rier" gas  to  such  an  extent  that 
contact  with  the  hotter  steel  causes 
a  precipitation  of  soot.  The  precise 
regulation  of  the  raw  gas  entering  the 
furnace  is  essential  for  good  results 
but  since  the  material  is  usually  in 
the  furnace  for  six  to  ten  hours,  con- 
siderable work  passes  through  before 
a  correction  can  be  made. 

In  the  third  method,  the  subject  of 
this  paper,  the  formation  of  any  soot 
or  scale  during  the  carburizing  proc- 
ess is  successfully  prevented.  The 
steel  to  be  carburized  is  never  al- 
lowed to  be  hotter  than  any  tempera! 
ture  to  which  the 
previously  subjected. 

It  has  been  found  that  both  carbon 
monoxide  and  the  hydrocarbons  (of 
which  methane  is  typical)  will  de- 
compose in  the  presence  of  hot  steel, 
giving  up  carbon  to  the  meta 
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Figure  I.     Diagrammatic  Plan  of  the  Heat  Treating  Equipment 
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Figure  2.     General  View  of  Treating   Equipment 


also  a  fact  that  carbon  absorbed  from 
the  gases  gradually  diffuses  into  the 
steel  core.  In  order  to  increase  the 
carbon  content  of  the  steel  it  is  there- 
fore necessary  to  add  carbon  to  the 
metal  faster  than  it  diffuses  into  the 
core.  The  percentage  of  carbon  in 
the  case  varies  from  a  maximum  in 
the  outer  layer  to  a  minimum,  the 
original  carbon  content  of  the  steel, 
in  the  inner  layer.  Should  the  outer 
layer  contain  more  than  about  .80  to 
.85  per  cent  carbon  it  is  called  the 
hyper-eutectoid  layer.  The  succeed- 
ing layers  are  called  euteetoid  and 
hypo-eutectoid  respectively.  Accurate 
proportioning  of  the  thickness  of  the 
layers  is  essential  to  meet  all  com- 
mercial  specifications. 

A  complete  carburizing,  heat-treat- 
ment and  washing  plant,  designed  and 
built  by  The  Continental  Industrial 
Engineers,  Inc.,  Chicago,  for  a  large 
automobile  manufacturer,  successfully 
produces  carburized  parts  without  any 
deposit  of  soot  or  scale. 

Fig.   1    shows   a  diagrammatic  plan 


of  the  Continental  Muffleless  Carbon- 
izing furnace  with  its  auxiliaries.  It 
will  be  observed  that  the  various 
units  are  connected  in  such  a  manner 
that  at  no  time  are  the  treated  parts 
exposed  to  the  air.  All  operations  are 
automatic,  at  no  time  requiring  man- 
ual control. 

A  grid-tray,  shown  in  the  center  of 
Fig.  2,  carries  from  250  to  350 
pounds  of  parts.  This  particular 
form  was  chosen  because  it  permit- 
ted an  intimate  contact  between  the 
carbon-laden  gases  and  the  steel 
parts,  provided  a  free  circulation  of 
the  quenching  liquid  when  lowered 
into  the  quenching  tank,  and  permit- 
ted compact  loading  and,  therefore, 
economical   heating. 

The  loaded  trays  arc  propelled 
through  the  entire  cycle  by  a  number 
of  pushers,  indicated  in  Fig.  1  by  let- 
ters Pi  to  P6  inclusive.  All  pushers 
as  well  as  doors,  lettered  from  Dl 
to  D5  inclusive,  are  actuated  by  oil- 
pressure  of  500  pounds  per  square 
inch.      The    system    of    pushers    and 


door-actuating  devices  is  so  intercon- 
nected by  pilot  valves,  limit  switches 
and  interlocks  as  to  preclude  any  in- 
terference in  operation. 

The  output  of  the  equipment  is 
about  three  trays  per  hour  or  between 
750  and  1050  pounds  per  hour.  This 
range  of  output  permits  a  consider- 
able variety  in  the  weights  and  shapes 
of  the   pieces   to  be   carburized. 

The  carburizing  unit,  Fig.  2,  a 
rugged  steel  construction,  is  made  air- 
tight by  continuous  welding  of  all 
side  plates.  An  efficient  gasket  is  pro- 
vided between  the  top  and  the  side 
plates.  Thirteen  and  one-half  inches 
of  high  quality  non-ferrous  refractory 
and  four  and  one-half  inches  of  heat 
resisting  blocks  are  provided  for  the 
side  walls  and  arch.  The  inner  walls 
are  treated  with  a  wash  that  prevents 
excessive  carbon  adhesion. 

This  furnace  has  many  revolution- 
ary features  which  have  greatly 
extended  the  possibilities  of  gas  car- 
burizing. One  of  the  outstanding  fea- 
tures is  its  muffleless  construction,  the 
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Changing  End 


Discharge  End 


Section  on  Center  line 


Figure  3.     Above:  Elevations  of  Carburizing  Unit 


Figure  4.     Below:  Chemical  Analysis  of 
Lathe  Turnings  of  S.A.E.  4815-A.    Sam- 
ples from    Regular    Production 


gas  flame,  rather  than  the  work,  being 
inclosed.  All  earlier  furnaces  have 
been  constructed  with  muffles  which 
enclose  the  work. 

Fig.  3  shows  a  eross-seetion  of  one 
of  the  combustion  tubes  in  which  the 
heat  is  provided.  The  products  of 
combustion,  prevented  from  mixing 
with  the  carburizing  atmosphere,  are 
led  through  a  flue  to  an  off-gas  stack. 
A  portion  of  the  heat  in  the  off-gases 
may  be  by-passed  and  used  for  sup- 
plying heat  in  the  drawing  operation 
later  in  the  cycle.  The  combustion 
tubes  are  made  of  high-alloy  steel  and 
are  located  below  the  rails.  The  de- 
sign permits  easy  removal  for  repairs 
without  the  necessity  of  entering  the 
furnace,  and  the  location  of  the  tubes 
below  the  rails  provides  a  means  of 
heating  the  raw  gas  to  a  temperature 
higher  than  that  of  the  parts  to  be 
carburized,  thus  preventing  the  unde- 
sirable accumulation  of  soot  or  scale. 
If  the  gas  has  been  heated  to  a  high 
temperature  before  making  contact 
with  the  steel,  the  carbon  in  the  gas 
will    be    precipitated    on    the    heating 


tubes  instead  of  on  the  work.  The 
temperature  difference  between  the 
combustion  tube  and  the  arch  is  suffi- 
cient to  provide  strong  convection 
currents.  These  convection  currents, 
not  available  in  the  muffle-type  fur- 
nace, insure  quick  heating  and  a 
uniform  ease.  Raw  gas  may  be 
admitted  above  the  rails  in  such  quan- 
tities as  will  produce  the  proper  at- 
mosphere. 

The  rails,  upon  which  the  trays 
slide,  are  made  of  nickel-chrome  alloy 
resting  on  refractory  piers.  Ample 
provision  has  been  made  in  the  rails 
for  expansion  due  to  changes  in  tem- 
perature and  for  sag  and  creep  due 
to  repeated  heatings. 

A  typical  time-temperature  table 
for  S.A.E.  4815-A  steel  follows: 

Heating  and  Carburizing 7   hours 
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nutes  600  deg.  F 
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During  the  seven-hour  period  of 
earburizing  i 8 1 5  steel  the  average 
temperature  in  the  first  third,  middle 
third  and  last  third  of  the  chamber 
respectively  1140  deg.  F,  1680 
deg.  F  and  1690  deg.  F.  Tests  on 
ylindrieal  specimens  removed  hourly 
how  the  following  depths  of  case:  1 
hour,  .0045";  2  hours,  .Oil";  3  hours, 
022";  1  hours,  .032";  5  hours,  .036"; 
6  hours,  .0395";  7  hours,  .041". 

Chemical  analyses  of  lathe  turn- 
ings taken  from  these  cylindrical 
test  pieces  show  the  percentages  of 
bon  obtained  in  the  case  corre- 
sponding to  the  case  depths.  The 
hart.  Fig.  4,  graphically  illustrates 
this    relationship. 

Test  pieces,  pack  and  gas  carbur- 
ized,  were  carefully  examined  for 
variations  in  depth  of  case.  Each  pair 
of  lines  in  the  chart,  Fig.  5,  graph- 
ically represents  variations  of  case 
depths  on  opposite  sides  of  a  number 
of  samples.  It  may  be  seen  that  a 
greater  uniformity  exists  when  the 
pieces  are  gas-carburized  than  when 
carburized  by  the  older  pack-process. 
It  is  to  be  noted  that  uniformity  is 
dependent  of  the  shape  of  the  test 
pieces. 

Distortion,  due  primarily  to  tem- 
perature changes,  is  inevitable.  The 
proper  selection  of  material  and  a 
reful  heat  treatment,  however,  will 
reduce  the  distortion  to  a  minimum. 
For  gears,  in  particular,  lack  of  dis- 
tortion means  better  performance. 

In  order  to  compare  the  distortion 
between  pack  and  gas  carburized 
gears  after  treatment,  careful  tests 
were  made  on  the  profiles  of  gear 
teeth  90  deg.  apart.  The  averages 
were  recorded  and  charted  as  shown 
in  Fig.  6.  Distortions  up  to  .0005 
inch  occur  after  paek-carburizing  and 
hardening.  On  the  other  hand,  distor- 
tions of  about  .0001  inch  occur  after 
hardening  in  the  heat-treating  ma- 
chine described  in  this  paper.  In 
both  charts,  Fig.  6.  the  broken  lines 
represent  the  tooth  profiles  before 
treatment  and  the  solid  lines  after 
treatment.  Service  tests  on  the  gas- 
carburized  gears  show  that  they  are 
superior  for  heavy  loads,  last  longer 
and  make  less  noise  than  the  pack- 
carburized  product. 

The  author  is  indebted  to  the  Con- 
tinental Industrial  Engineers,  Inc.. 
for  the  use  of  the  cuts  and  for  help- 
ful suggestions  and  criticisms  in  the 
preparation  of  this  paper. 
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ARTHUR  C.  TOBIN 

Armour  Institute  of  Technology 
and  Armour  Scientific  Academy,  the 
latter  no  longer  in  existence,  enrolled 
their  first  classes  in  1893.  Arthur  C. 
Tobin  was  a  member  of  the  first  class 
in  the  Academy.  Until  his  death, 
which  occurred  February  17,  1940, 
Mr.  Tobin  retained  his  interest  in  af- 
fairs of  the   Institute. 

From  1896  until  1905  he  worked  on 
a  part-time  basis  for  the  elder  Philip 
D.  Armour.  For  the  next  two  years 
he  was  employed  as  a  construction 
manager  for  Frank  Lloyd  Wright.  In 
1906  Mr.  Tobin.  as  a  result  of  an- 
swering a  blind  advertisement,  became 
office  manager  in  Chicago  for  the  Gen- 
eral Fireproofing  Company,  and  re- 
mained with  that  organization  as  long 
as  he  lived.  He  held  successively  the 
positions  of  sales  manager,  manager 
of  the  Chicago  branch,  and  president. 


MRS.   ALICE   MAY   McCAFFREY 

Few  graduates  of  A  r  m  o  u  r  are 
known  to  more  of  our  alumni  than  J. 
Warren  McCaffrey,  who  has  been  es- 
pecially active  in  the  affairs  of  the 
alumni  association  since  1922.  Mr. 
McCaffrey's  friends  sympathize  with 
him  in  the  death  of  his  mother,  Mrs. 
Alice  May  McCaffrey,  who  died  De- 
cember 28,  1939.  Mrs.  McCaffrey 
was  a  sister  of  Judge  Denis  J.  Nor- 
moyle  of  the  Circuit  Court  of  Cook 
County. 
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MODERN  PIONEERS 


ALEXANDER  SCHREIBER 


Our  thousand  people,  most  of  them 
Chicagoans,  but  many  of  them  from 
other  parts  of  Illinois  and  from  In- 
diana. Iowa,  and  Missouri,  assembled 
in  the  Grand  Ball  Room  of  the  Pal- 
mer House  Tuesday  evening,  Febru- 
ary 20th,  to  do  honor  to  fifty-nine 
men, —  research  workers,  scientists, 
and  inventors,  whose  creative  ability 
and  diligence  have  contributed  dur- 
ing the  past  quarter  century  to  indus- 
trial growth  and  to  improvement  in 
the  American  standard  of  living. 
These  men  were  cited  as  MODERN 
PIONEERS,  and  were  given  certif- 
icates in  recognition  of  their  ability 
and  their  services. 

Specifically,  the  occasion  was  a 
commemoration  of  the  one-hundred- 
and-tiftitth  anniversary  of  the  Amer- 
ican patent  system.  The  presentation 
of  the  Modern  Pioneers  awards  was 
industry's  answer  to  the  statement 
that  we  have  reached  the  end  of  the 
road  to  progress,  and  was  in  the  na- 
ture of  a  proclamation  that  the  day 
of  golden  opportunity  for  the  indi- 
vidual still  lies   ahead. 

The  Chicago  Regional  Modern  Pi- 
oneers' celebration  was  one  of  a  series 
of  fifteen  inaugurated  by  the  National 
Association  of  Manufacturers  to  honor 
the  nation's  outstanding  scientists  and 
inventors.  James  D.  Cunningham, 
chairman  of  the  Board  of  Trustees  of 
Armour  Institute  of  Technology  and 
president  of  Republic  Flow  Meters 
Company,  was  chairman  of  the  local 
committee  which  comprised  more  than 
eighty  leaders  in  business  and  civic 
affairs.  Armour  Institute  of  Tech- 
nology, the  Illinois  Manufacturers  As- 
sociation, and  the  Wisconsin  Manufac- 
turers Association,  with  the  regional 
committee,  were  co-sponsors  of  the 
celebration. 


One-hundrcd-and -fifty  eminent  in- 
ventors and  research  workers  in  this 
region  were  nominated  at  the  request 
of  a  committee  headed  by  Dr.  Karl 
T.  Compton,  president  of  Massachu- 
setts Institute  of  Technology.  The 
nominations  came  from  business 
groups,  colleges  and  universities,  pro- 
fessional societies,  and  others.  The 
awarding  of  the  certificates  was  the 
climax  of  this  search  for  outstand- 
ing excellence.  The  requirements 
were  as  follows: 

The  nominee  must  have  been  en- 
gaged in  the  field  of  invention  or  re- 
search and  must  have  discovered  or 
invented  an  art.  machine,  manufactur- 
ing process,  composition  of  matter,  or 
useful  improvement  thereof  upon 
which  the  United  States  Patent  Of- 
fice has  issued  a  patent. 

Furthermore,  such  a  discovery  or 
invention  must  have  been  put  into  in- 
dustry. Its  use  must  have  resulted 
in  new  industries,  or  provided  a  new 
commodity  or  service,  or  reduced  the 
cost  or  improved  the  quality  of  a 
product  already  in  use. 

Mr.  Cunningham,  chairman  of  the 
Chicago  meeting,  summarized  the  rea- 
sons for  the  celebration  as  follows : 

"The  pioneer  of  yesterday  ventured 
into  the  wilderness  and  conquered  new 
territory.  He  cleared  land  and  made 
it  productive.  The  pioneer  of  today 
ventures  into  the  unknown  fields  of 
science  and  engineering,  and  pushes 
forward  man's  knowledge  of  the  use- 
ful arts  and  sciences. 

"Throughout  American  history,  new 
jobs,  new  industries,  and  higher 
standards  of  living  have  been  pro- 
duced by  inventions  and  discoveries 
on  the  frontiers  of  industry.  The 
patent  system,  starting  in  1790,  has 
provided   a    stimulus    not   only   to   the 


inventor  and  research  worker,  but  also 

to  the  manufacturer  and  investor.      It    , 
has  typified,  perhaps,  better  than  anj     ] 
other  American  institution,  the  Amer- 
ican   principle    of    reward    for    indi- 
vidual initiative. 

"America  is  dependent  upon  its  I 
Modern  Pioneers  for  new  goods,  new 
services,  and  new  employment  oppor- 
tunities. All  America  pays  tribute  in 
tin  Modern  Pioneer  programs,  insti 
tuted  by  the  National  Association  of 
Manufacturers,  to  these  men,  creators 
of  higher  living  standards,  and  to  the 
patent  system  upon  which  the  fruits 
of  their  genius  is  so  dependent." 

We  of  Armour  are  especially  in- 
terested in  the  citations  of  four  Mod- 
ern Pioneers: 

ALFRED  L.  EUSTICE,  A.  I.  T., 

I!.  S.  '07.  E.  E.  '10.  President,  Econ- 
omy Fuse  and  Manufacturing  Com- 
pany. Member  of  Board  of  Trustees, 
Armour  Institute  of  Technology. 

"Perhaps,  the  one  thing  in  our  lives 
which  we  fear  the  most — fire — has 
been  averted  to  a  great  extent  by  the 
development  of  a  superior  electric 
fuse  by  Alfred  Eustice.  Too  many 
lights  burning  at  one  time,  an  over- 
heated iron,  an  extra  radio — all  may 
result  in  overloaded  electric  circuits — 
and  the  one  safety  valve,  the  electric 
fuse,  goes  to  work  to  save  millions  of 
dollars  each  vear— thanks  to  Mr. 
Lustier." 

JOHN  M.  FRANK,  President  and 
General  Manager  Ilg  Electric  Venti 
lating  Company.  Member  of  Board 
of  Trustees,  Armour  Institute  of 
Technology. 

"Here  is  a  man  who  is  responsible 
for  making  a  year-round  busim 
thus  creating  and  giving  employment 
to  hundreds  of  men  and  women  during 
every  month  of  the  year.  His  chief 
development  is  the  invention  of  the 
steam  unit-heater  which  has  revolu- 
tionized the  method  of  heating  large 
open  spaces.  Thanks  to  Mr.  Frank, 
a  new  industry  was  created  providing 
a  less  expensive  and  more  efficient 
way  to  do  an  old  job  and  at  the  same 
time  making  it  possible  to  heat  many 
types  of  buildings  which  were  not 
heated  at  all  or  were  very  inefficiently 
heated  with  stoves,  salamanders  or 
furnaces." 

HOWARD    L.    KRUM,  A.    I.    T., 

R.  S.  '06,  E.  E.  '11,  D.  Eng.  '39. 
Consulting  Engineer,  Teletype  Cor- 
portion.  Member  of  Board  of  Trus- 
tees, Armour  Institute  of  Technology. 
"Howard  L.  Krum,  sole  holder  of 
twenty-five  patents  and  joint-holder 
of  thirty-four  others  in  the  field  of 
printing  telegraphy,  has  been  in  large 
(Turn  to  page  49) 
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You'll  find  them  in  stores,  eating  places,  gas  stations  along  the  highways 
—  in  all  kinds  of  public  places  convenient  for  your  use. 

Nowhere  else  in  the  world  is  the  distribution  of  telephones  so  gen- 
eral. And  nowhere  else  can  you  get  such  fast,  accurate,  and  friendly  ser- 
vice at  such  low  cost. 


Why  not  telephone  home  often?    Rates  to  most  poi 
are  lowest  any  night  after  7  P.  M.  and  all  day  Sundi 
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M  •  D  •  Hubbard  Spring  Company 


Shop  all  you  will,  you  won't  find  a  drag  tape  to  equal 
a  Lufkin  "Hi -way"  in  durability.  But  more  than  that, 
you  won't  find  a  tape  as  accurate  and  easy  to  read. 

Made  of  a  special,  tough,  long  wearing  steel.  Prom- 
inent black  etched  permanent  markings.  Heavy  brass 
end  clips.  Leather  thongs,  detachable.  50  to  300 
feet.   See   your   dealer.    Write  for  Catalog   No.   12. 
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THE  MIDWEST  POWER 
CONFERENCE 


The  Midwest  Power  Conference 
will  hold  its  1910  meeting  at  the 
Palmer  House,  Chicago,  on  April 
9-10.  The  Preliminary  Program,  as 
released  by  Stanton  E.  Winston,  Con- 
ference Director,  and  given  herewith, 
discloses  a  broad  coverage  of  the  field 
of  Power  and  a  list  of  speakers  pre- 
eminent in  that  field. 

This  Conference  is  an  annual  event. 
It  is  sponsored  by  Armour  Institute 
of  Technology  with  the  cooperation  of 
seven  other  midwestern  colleges  and 
universities  and  seven  engineering  so- 
cieties. All  persons  interested  in  the 
field  of  Power  are  cordially  invited  to 
be  in  attendance.  Programs  contain- 
ing a  registration  card  and  complete 
information  concerning  the  Confer- 
ence may  be  obtained  from  C.  A. 
Nash,  Conference  Secretary,  Armour 
Institute  of  Technology,  Chicago,  Illi- 
nois. 

PRELIMINARY  PROGRAM 

Tuesday,  April  9,  1940. 

9:00     A.     M.      Registration,     Palmer 

House,   Chicago. 
10:15  A.   M.     Opening  Meeting.      L. 
E.  Grinter,  Chairman. 
Address     of     Welcome,     Loran     D. 
Gavton,  City  Engineer,  Chicago, 
111.' 
Response    for   the   Cooperating   In- 
stitutions, Ben  G.  Elliott,  Profes- 
sor   of    Mechanical    Engineering, 
University  of  Wisconsin. 
10:45  A.  M.     Power  Fallacies.   Philip 

W.  Swain,  Editor  of  Power. 
11:30    A.    M.      The    Combustion   Gas 
Turbine,  A  Novel   Prime   Mover. 
Paul  R.  Sidler,  Resident  Engineer, 
Brown,    Boveri   &   Co.,   Ltd.,   of 
Baden,   Switzerland. 
12:15    P.    M.      Joint   Luncheon   with 
A.  S.  M.  E.     L.  M.  Ellison,  Chair- 


Speaker:  Dale  F.  Reese,  Vice 
President,  Hartford  Steam  Boiler 
Inspection  and  Insurance  Co., 
"Protection  of  Power  Plant 
Equipment." 
2:00  P.M.     Small  Power  Plants.     M. 

P.   Cleghorn,  Chairman. 

(a)  Diesel  Units.  Herbert  W. 
Dow,  Executive  Sales  Engineer, 
Nordberg   Mfg.    Co.,   Milwaukee. 

(b)  Maintaining  the  Optimum  in 
Steam  Generator  Efficiency. 
Parker  A.  Moe,  Superintendent 
of  Power,  Milwaukee  Works,  In- 
ternational Harvester  Co. 

(c)  Discussion. 

3:45  P.  M.     Electrical  Transmission. 
C.  F.  Harding,  Chairman. 

(a)  Protection  of  High  Voltage 
Lines.  Philip  Sporn,  Vice-Presi- 
dent in  Charge  of  Engineering, 
American  Gas  and  Electric  Serv- 
ice Corp.,  New  York. 

(b)  American  Power  Grids  in  Ap- 
praisal. P.  B.  Juhnke,  Chief 
Load  Dispatcher,  Commonwealth 
Edison  Co.,  Chicago. 

(c)  Discussion 

3:45    P.    M.      Power-Process.      L.    S. 
Foltz,  Chairman. 

(a)  Paper  Mill  Power.  Grover 
Keeth,  Chief  Engineer,  Marathon 
Paper  Mills  Co.,  Rothschild,  Wis. 

(b)  Power  for  the  Refinery.  R.  L. 
Meyer,  Superintendent  of  Utili- 
ties, Whiting  Refinery,  Standard 
Oil  Co. 

(c)  Discussion. 

6:45  P.  M.     "All  Engineers"  Dinner. 

Informal.    (Ladies  Invited). 

Toastmaster:  Alex  D.  Bailey,  Chief 
Operating  Engineer,  Common- 
wealth Edison  Co.,  Chicago. 

Speakers:  F.  Malcolm  Farmer, 
President.  American  Institute  of 
Electrical   Engineers — "The   En- 


gineer and  His  Profession"; 
James  W.  Parker,  Vice-Presi- 
dent, American  Society  of  Me- 
chanical Engineers. 

Wednesday,  April  10,  1940. 

9:30  A.  M.  Fuel  Problems  of  Power 
Plants.     J.  C.  Peebles,  Chairman. 

(a)  Stratification  of  Gases  in  Coal- 
fired  Furnaces.  John  M.  Dra- 
belle,  Consulting  Engineer,  Iowa 
Electric  Light  and  Power  Co., 
Cedar   Rapids,   Iowa. 

(b)  Pulverized  Coal.  Martin 
Frisch,  Chief  Engineer,  Boiler 
and  Pulverizer  Division,  Foster 
Wheeler  Corp.,  New  York. 

(c)  The  Intermittent  Burning  of 
Gas  and  Pulverized  Coal.  H.  A. 
Kleinman,  Engineer,  Peoples 
Power   Co.,  Moline,   III. 

(d)  The  Gas-fired  Plant  and  Its 
Problems.  E.  L.  Tindall,  Super- 
intendent, Fuel  and  Combustion, 
Carnegie-Illinois  Steel  Corp., 
Chicago. 

(e)  Discussion. 

9:30  A.  M.  Hydro  Power.  F.  M. 
Dawson,  Chairman. 
(a)  Small  and  Medium  Sized  Hy- 
dro Plants.  George  P.  Stein- 
metz,  Chief  Engineer,  Wisconsin 
Public  Service  Commission,  Madi- 
son, Wis. 

(Turn   to   page   50) 


"Alnor"  Surface  Temperature 
Pyrometers 


Every  manufacturer  of  furnaces,  ovens,  kilns, 
refractories,  insulation,  glass,  ceramics  and 
other  products  as  well  as  laboratories,  consult 
ing  engineers  and  others,  should  have  this 
pyrometer,    known    as    the    "Alnor"    Pyroeon. 

With  its  variety  of  interchangeable  thermo- 
couples it  is  a  most  versatile  and  handy  instru- 
ment for  all  surface  tempcratuie  applications 
such   as   molds,    platens,    plates,    rolls,    cylinders 
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I'VE  BEEN  THINKING 
AGAIN 


JAMES  C.  PEEBLES 


AMONG  the  multitudinous  con- 
veniences that  complicate  our 
daily  lives  I  like  switches  best  of  all. 
They  make  it  so  easy  to  turn  things 
off  when  one  has  had  enough.  And 
so  when  I  have  read  enough  and 
heard  too  much,  two  friendly  little 
switches  come  to  my  rescue.  A  snap 
for  the  reading  lamp  and  another  for 
the  radio,  and  peace  descends  on  my 
den.  Through  the  window  there  is1 
an  unobstructed  view  of  the  heavens, 
where  Venus,  Mars,  Jupiter,  and 
Saturn  may  be  observed  in  their 
stately  march  down  the  western  sky. 
There  is  something  about  the  win- 
ter sky  at  night  of  which  I  never  tire. 
After  all  the  sound  and  fury,  all  the 
sense  and  nonsense  that  one  reads 
and  hears,  there  is  a  serenity  just 
outside  my  window  for  which  I  am 
grateful.  It  promotes,  it  seems  to  me 
clearer  thinking  and  sounder  judg- 
ments. 

In  surroundings  such  as  these  I 
was  thinking  recently  of  some  of  my 
experiences  as  student  and  teacher.  In 
particular,  my  thoughts  went  back  to 
the  time,  a  generation  ago,  when  I 
was  completing  my  course  as  a  grad- 
uate student  in  engineering.  One 
evening  near  the  close  of  the  college 
year  I  worked  rather  late  in  my  little 
private  laboratory,  putting  the  finish- 
ing touches  on  my  thesis.  When  my 
work  was  done  I  left  the  building  and 
stepped  out  into  the  magic  of  a  June 
night.  A  vagrant  breeze  stirred  in 
the  campus  elms,  and  the  muted 
voices  of  the  leaves  crooned  a  sere- 
nade to  the  night.  As  I  walked  along 
under  the  spreading  branches  the 
rays  of  a  full  moon  came  filtering 
down  through  a  green,  translucent 
roof,  to  fall   in  a  mosaic  of  light  and 


shadow  on  the  grass  beneath.  Famil- 
iar buildings,  viewed  through  the  yel- 
low wash  of  the  moonlight,  showed 
shapes  and  shadows  that  I  had  never 
seen  before.  It  was  not  at  all  the 
campus  that  I  knew  so  well. 

Charmed  as  I  was  by  the  necro- 
mancy of  the  scene,  my  pace  slowed 
down  a  bit.  Gradually  the  realization 
came  to  me  that  the  leaves  were  not 
the  only  singers  on  the  campus  that 
night.  From  far  down  the  quadrangle 
lustier  voices  reached  me,  singing  the 
songs  for  which  the  university  was 
famous.  As  I  came  nearer  I  saw  that 
a  large  group  of  students  had  assem- 
bled on  a  grassy  terrace  on  the  oppo- 
site side  of  the  quadrangle.  Then  I 
remembered ;  it  was  the  Senior  Sing, 
one  of  the  oldest  traditions  of  the 
university.  Surrounding  the  seniors 
on  the  terrace,  but  at  a  respectful  dis- 
tance, many  under-classmen  were 
gathered,  with  faculty  members  and 
townspeople  to  swell  the  throng. 

Reaching  the  outer  edge  of  the 
crowd  I  stopped  at  a  convenient  vant- 
age point  to  listen  to  the  singing.  It 
was  a  beautiful  and  inspiring  sight: 
the  grassy  terrace,  the  massed  sing- 
ers, the  elms,  the  moonlight.  For  the 
seniors  themselves  the  event  was  a 
bravura  passage  in  the  symphony  of 
their  college  days ;  an  event  never  to 
be  forgotten.  So  I  listened  as  the 
fresh  young  voices  sang;  battle  songs. 
victory  songs,  songs  of  good  cheer, 
songs  of  love  and  loyalty  to  Alma 
Mater.  At  last  the  strains  of  Evening 
Song  fell  like  a  benediction  on  the 
listening  throng.  When  the  final  notes 
had  died  away  there  was  a  profound 
silence  for  a  moment,  far  more  vocal 
than  any  applause.  Then  the  crowd 
began   to   move  slowly  away,  still   un- 


der  the   spell   of   a   beautiful   tradition.    1 
The     quadrangle     was     almost     de-    1 

serted  when  I  awoke  from  my  reverie  (i 
and  began  to  think  more  clearly  about  I 
the  scene  I  had  witnessed.  Many  of  I 
the  seniors,  especially  those  from  the  H 
college  of  engineering,  I  knew  quite  I 
well.  They  were  sons  of  well-to-do  I 
families  and  in  many  cases  their  I 
homes  were  in  small  towns.  Now  they  I 
were  just  finishing  four  years  of  col-  I 
lege  in  an  institution  located  in  a  I 
very  small  city.  There  being  no  eco-  I 
nomic  urge  to  summer  work,  I  know  j 
that  the  long  vacation  was  spent  at  I 
play  in  an  outdoor  world  of  woods  and  I 
waters.  Frankly  disturbed  by  such  I 
consideration  I  began  to  ask  myself  I 
some  questions ;  not  such  pleasant  I 
questions  either,  and  all  out  of  har- 
mony with  the  events  of  the  evening.   I 

"These  young  friends  of  mine,  how 
much  do  they  know  about  the  world 
of  industry  into  which  they  will  soon 
seek  entry?  And  what  of  the  college 
course  which  they  studied  in  such  in- 
spiring surroundings;  has  it  taught 
them  how  to  come  to  grips  with  real-  | 
ity,  or  have  they  been  merely  shadow  j 
boxing  for  four  years?  A  boiler  is  an 
interesting  piece  of  equipment  as  seen 
from  the  pages  of  the  textbook;  but 
when  a  tube  blows  out  or  an  ignition 
arch  falls  would  these  boys  know 
what  to  do?  A  pneumatic  riveter  is 
a  marvelous  labor  saver  but  it  makes 
an  infernal  racket  and  is  not  a  pleas- 
ant companion.  These  lads  have  been 
asking  for  it  for  a  long  time ;  can  they 
take  it  now?" 

No  such  thoughts  as  these  disturbed 
the  boys  on  the  night  of  the  Senior 
Sing.  But  events  of  the  following 
years  showed  very  clearly  the  emo- 
tional stress  and  storm  through  which 
many  passed  before  they  became  ad- 
justed to  the  world  and  its  work. 
Many  times  since  that  June  night  I 
have  asked  myself  if  we  engineering 
educators  do  all  we  might  to  help  the 
student  bridge  the  gap  between  col- 
lege and  industry.  Intellectually  he  is 
well  prepared,  but  emotionally  and 
psychologically  ?  I  wonder.  Some- 
times, I  fear,  we  insulate  him  from 
the  world  during  his  student  years 
fill  his  last  few  days  with  song  and 
ceremony,  graduate  him  with  the 
bachelor's  accolade,  and  then  send 
him  out  to  dig  sewers. 

I  would  be  the  very  last  to  frown 
on  the  esthetic  side  of  college  life 
or  to  disparage  the  memories  which 
graduates  carry  away.  Later  when 
they  speak  of  college  many  will  say 
"those  days  were  the  best  I  have 
known."  But  as  fledglings  I  hope  they 
will  face  the  world  with  level  eye  be- 
cause they  are  not  afraid. 

(Turn   to   paqe   50) 
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THE  BOOK  SHELF 


ELDER  OLSON 


After  Many  a  Summer  Dies  the 
Swan,  by  Aldous  Huxley.  Harper 
and  Brothers. 

Aldous  Huxley  has  written  at  least 
some  seven  novels,  two  plays,  three 
volumes  of  verse,  ten  books  of  essays 
and  belles-lettres,  and  six  collections 
of  short-stories.  In  the  course  of  this 
very  considerable  writing  he  has 
built  up,  one  might  say,  a  world  of 
his  own,  in  the  sense  in  which  any 
writer  tends  to  construct  bis  peculiar 
universe.  The  image  which  Huxley 
makes  of  the  world  is  not  a  pleasant 
one.  It  contains,  like  the  natural 
world,  sunlight,  rocks,  trees,  men. 
cities,  and  beasts,  all  vividly  colored 
enough,  all  ingeniously  animated;  but 
the  sunlight  has  a  false  and  sinister 
sheen,  the  cities  have  the  intricate 
artificiality  of  a  movie  set,  and  na- 
ture is — well,  unnatural.  As  for  the 
men  and  the  beasts,  the  only  distinc- 
tions between  them  seem  to  be  matters 
of  speech,  dress,  and  a  tendency  on 
the  part  of  the  human  animal  to  be 
notably  less  direct  than  his  fellow- 
brutes  in  the  following  of  instinct. 
Man  cannot  accept  the  facts  of  birth, 
copulation,  and  death  as  simply  as, 
say,  the  baboon ;  he  must  impose  fine 
names  on  all  his  activities,  however 
squalid  they  may  be;  he  must  invent 
fine  reasons  for  all  he  does;  he  must 
move  in  a  mist  of  his  own  making,  for 
by  some  biological  sport  the  simple 
sight  of  the  animal  is  denied  to  him. 
According  to  Huxley,  that  curious 
need  of  man  for  some  sanction  other 
than  the  instinct  of  the  brute  has  been 
the  genesis  of  all  philosophy,  all  re- 
ligion, all  poetry,  all  logic,  all  his- 
tory;   and    the    function    of    each    of 
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these  is  in  provide  in  its  own  way 
some  convenient  and  prettily  colored 
fiction  to  mask  the  truths  of  biology 

ant  world,  certainly.  Mr.  Huxley 
himself  in  Point  Counter  Point,  I 
think  raised  the  proper  question 
concerning  it:  "How  <h>  we  know  that 

this    world     isn't     sonic    other     planet's 

hell?" 

It  humanity  is  indeed  caught  in 
this  mist  of  its  own  making,  as  well 
as  in  the  net  of  nature,  then,  since 
the  net  is  inescapable,  the  intelligent 
can  avoid  only  the  mist.  Then  are 
but  two  solutions  of  man's  predica- 
ment, both  necessarily  imperfect; 
science  provides  one,  satire  the  other. 
The  scientist  sees  man  as  a  complex 
of  biological  errors,  a  curious  com 
plex,  certainly,  but  still  a  biological 
one,  and  one  explicable  in  the  end 
to  biology  alone.  As  a  consequence 
of  this  revelation,  the  course  of 
science  is  a  slow  but  final  erasure  of 
everything  that  philosophy  and  re- 
ligion have  taught.  The  satirist,  on 
the  other  hand,  must  be  illuminated 
by  science  until  he  too  attains  the 
scientific  vision;  but  it  is  the  office  of 
satire  to  teach  the  stupid  human  an- 
imal the  truths  that  science  can  only 
disclose. 

After  Man,/  a  Summer  Dies  thi 
Swan  is  professedly  a  novel;  but  it 
might  well  be  regarded  as  a  crude 
and  elementary  narrative  framework 
barely  holding  together  a  series  ol 
abortive  and  ill-considered  philo- 
sophic essays,  the  theses  of  which  I 
have  outlined  above.  In  fact,  the  nar- 
rative docs  little  more  than  exemplify 
the  doctrine  of  the  essays;  it  would 
be  difficult  to  justify  on  any  poetic 
grounds.  Consider  what  happens  in 
the  story,  and  see  whether  you  can 
discover  any  connection  in  the  events. 
An  English  scholar,  Jeremy  Pordage, 
journeys  to  Hollywood  to  inspect  the 
Hauberk  papers,  a  recent  acquisition 
of  the  vulgar,  ignorant,  and  sensual 
Jo  Stoyte,  who  is  typical  of  the 
American  multimillionaire  as  English 
novelists  conceive  him.  Very  little 
happens:  Pordage  is  shocked,  like  all 
visiting  Englishmen,  by  the  vulgarity 
of  American  advertising,  which  can 
acclaim  indifferently  and  simultane- 
ously cemeteries,  hamburgers,  and 
Christ;  he  visits  the  most  sumptu- 
ously indecent  of  burial  grounds;  he 
engages  in  long-winded  discussion.1' 
which  I  fear  would  not  be  permitted 
in  Philosophy  101  ;  and  so  on.  Jo 
Stoyte,  it  becomes  apparent,  has  two 
chief  passions:  sex  and  the  fear  of 
death.  A  researcher  into  the  causes 
of  longevity,  one  Dr.  Obispo,  profits 
by  the  latter;  a  certain  Miss  Virginia 
Maiuieiple.    by   the    former.     Mr.    Por- 


dage's  researches  into  the  Hauberk 
papers  uncover  chiefly  two  items:  a 
collection  of  pornographic  writings 
which  assist  the  Doctor's  progress 
with  Miss  Maunciple,  and  the  Jour- 
nal of  the  Fifth  Earl  of  Gonister., 
whose  ideas  on  the  causes  of  longevity 

coincide  remarkably  with  those  of  Dr. 
Obispo.  When  Stoyte  discovers  the  at 
fair  between  Miss  Maunciple  and  the 
Doctor,  he  goes  berserk  and  kills 
Peter  Boone,  a  harmless  and  ideal- 
istic young  admirer  of  Virginia's.  The 
murder  is  hushed  up;  and  the  Doctor. 
Stoyte,  and  Virginia  go  to  England 
where  in  the  cellar  of  Gonister  Castle 
they  find  the  Fifth  Earl  still  alive 
with  his  housekeeper — preserved,  as 
the  doctor  had  surmised,  by  a  diet  of 
triturated  fish-entrails.  This  is  per- 
haps remarkable,  since  the  Earl  is 
now  two  hundred  and  one  years  old. 
The  Doctor  considers  the  phenome- 
non sufficient  proof  of  his  theories,  and 
prescribes  the  diet  for  Stoyte.  There 
is  a  difficulty,  to  be  sure:  "the  older 
.111  anthropoid,  the  stupider";  and  the 
Earl  and  his  housekeeper  had  become 
completely  simian.  As  the  party  stare 
at  the  obscene  performance  of  the 
aged  anthropoids,  Mr.  Stoyte  breaks 
silence  : 

"How  long  do  you  figure  it  would 
take  before  a  person  went  like  that? 
.  .  .  I  mean,  it  wouldn't  happen  at 
once.  .  .  .  And  once  you  get  oxer  the 
first  shock — well,  they  look  like  they 
were  having  a  pretty  good  time.  I 
mean  in  their  own  way.  of  course. 
Don't   you   think   so.   Obispo?" 

That  choice  of  a  human  being  to 
live  on  at  any  cost,  even  though  trans- 
formed into  a  beast — because  in  the 
end  he  realizes  that  his  only  real  de- 
sires are  the  desires  of  the  beast — 
is  perhaps  the  most  violent  expression 
of  cynicism  we  have  had  from  Mr. 
Huxley.  As  an  expression  of  cyni- 
cism it  is  ingenious  enough  ;  the  diffi- 
culty, however,  is  that  Mr.  Huxley 
seems  to  feel  that  it  is  warranted,  and 
warranted  by  the  behavior  of  his 
characters.  He  forgets,  if  he  feels 
thus,  that  a  novelist  selects  his  char- 
acters and  defines  their  attributes; 
if  noble  characters  are  chosen,  the 
universe  of  their  action  will  seem  no- 
ble as  well;  if  the  base  are  chosen, 
the  universe  will  seem  base.  Hence 
I  fail  to  understand  why  Mr.  Stoyte's 
ultimate  choice  of  bestiality  should  be 
taken  by  Mr.  Huxley  as  proof  of  the 
essential  bestiality  of  the  human  race; 
for  Mr.  Huxley,  as  a  novelist,  had  to 
construct  a  character  capable  of  mak- 
ing just  that  choice.  But  Mr.  Stoyte 
is  the  creation,  I  should  like  to  point 
out.  not  of  God.  but  of  Mr.  Huxley. 
In  the  second  place,  now  that  we  have 
disposed  of  Mr.  Huxley's  loaded  dice, 
the  trick  of  reducing  all  human  moti- 


vation to  the  purely  animal,  and  all 
animal  activity  to  the  chemistry  of 
the  organism,  will  hardly  stand  a  sec- 
ond glance.  Analysis  of  the  matter 
will  not  explain  the  form;  the  closest 
analysis  of  the  physical  and  physio- 
logical construction  of  the  eye,  for  in- 
stance, will  not  explain  seeing;  and 
Mr.  Huxley's  reduction  of  all  human 
action  and  passion  to  the  funetion- 
ings  of  glands  will  not  explain  human 
action  and  passion. 

In  After  Many  a  Summer,  then,  we 
seem  to  have  neither  the  truth  which 
satire  must  have,  nor  the  internal  ne- 
cessitation  of  poetry.  What  we  do 
have,  I  think,  is  the  peculiar  personal 
hell  which  Mr.  Huxley  has  fashioned 
for  himself  out  of  various  misread- 
ings  of  science  and  philosophy,  and 
what  is  more  serious,  out  of  various 
misreadings  of  humanity.  To  para- 
phrase Webster's  Cardinal,  I  am  puz- 
zled by  one  question  about  this  hell: 
it  seems  a  strange  one,  since  it  is 
justifiable  neither  as  an  instrument  of 
divine  retribution,  as  was  that  of 
Dante,  nor  as  a  place  in  which,  al- 
though most  bitterly,  some  nobility 
might  be  won. 


Christmas   Holiday,   by    W.    Somerset 

Maugham.     Doubleday    Doran    and 

Company,  Inc. 

Modern  writers  have  apparently  so 
great  a  fear  of  being  taken  for  mere 
plot-makers  that  they  will  employ  any 
device  to  obviate  that  danger.  Their 
fear  is  a  perfectly  intelligible  one,  of 
course ;  it  grows  out  of  a  feeling  in 
the  nineteenth  century  that  character 
is  more  important  than  action,  and 
that  a  plot  is  either  a  mere  formula — 
a  kind  of  recipe — which  any  writer 
good  or  bad  might  follow  readily 
enough,  or  else  a  product  of  perverted 
artifice.  I  will  not  deny  that  this  af- 
fright has  had  some  very  happy  con- 
sequences; on  the  other  hand,  I  think, 
it  has  imposed  much  greater  limita- 
tions upon  authors  than  a  plot  would 
have  done,  to  the  ruin  of  many  an 
otherwise  excellent  work. 

Mr.  W.  Somerset  Maugham's  new 
novel,  Christmas  Holiday,  is  a  case 
in  point.  The  story  is  so  slight  that 
I  suspect  it  should  never  have  been 
a  novel  at  all — with  a  little  economy 
it  might  have  made  a  stunning  short 
story;  but  to  have  contracted  it  so 
would  have  been  to  reveal  that  it  had 
a  plot.  Mr.  Somerset  Maugham 
avoids  this  horrid  possibility  by  every 
device  he  knows  (not  very  many,  in- 
cidentally!) with  the  result  of  pretty 
nearly  complete  incoherence.  Let  me 
show  you  what  I  mean.  The  real 
story  is  this:  a  young  Englishman  of 
prosperous  and  conventional  family  is 
sent  to  Paris  by  his  father  for  a 
(Turn  to   page  50) 
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HELP!  HELP!  HELP! 


JOHN  J.  SCHOMMER 


Art- 

on  working? 

Do  von  wish  a 

change 

of  en 

plovmen 

?     Do 

you  want 

more    r 

espon 

sibilitv? 

Are 

vou    am- 

bitious  ? 

\V1 

ether  or 

not  vou  are  now 

working    and 

permanently 

employed. 

it   may 

pay 

you  handsome 

dividends 

to  keep  your  placement  record,  with 
a  photograph  attached,  up  to  date  in 
the  Placement  Department.  This  so- 
licitation applies  to  you  old  grads  as 
well  as  to  you  recent  Tech  Hawks. 
Every  one  of  you  should  be  "finger 
printed"  in  our  files.  If  your  record 
is  not  on  file,  send  in  a  request  for 
a  form  and  it  will  be  mailed  to  vou 
immediately.  Every  quarter  some  one 
or  two  alumni  are  placed  in  splendid 
positions  with  excellent  futures  in- 
volving more  money  and  responsibil- 
ity. Are  you  interested  in  these  posi- 
tions ? 

Wanted,  a  Mechanical  Engineer  to 
take  charge  of  a  power  plant  outside 
of  Chicago.  Must  be  able  to  mingle 
with  his  fellow  employees  without 
friction.  Minimum  age  thirty-five 
years,  salary  $3600  a  year  or  more, 
depending  upon  the  man. 

Wanted,  an  Electrical  Engineer  for 
operation  of  distribution  station,  in- 
terior and  exterior  lighting.  Age 
must  not  exceed  forty-five  so  that  en- 
gineer employed  may  be  eligible  for 
pension  after  twenty  years  of  service. 
Salary,  $5000  to  $6000  per  year. 

Wanted,  a  Mechanical  Engineer  for 
supervision  of  power  plant  with  large 
central  heating  plant  and  care  of  me- 
chanical and  automotive  equipment. 
Salary  will  be  from  $5000  to  $6000  a 
year. 

Wanted,  a  young  man  recently 
through  school  to  act  as  assistant  to 
the  vice-president  of  a  steel  company. 
This  executive  is  chiefly  occupied  with 
metallurgical     problems.       Therefore, 


WHAT  IS  THIS  MARK? 

This  is  the  trade  mark  of  the 
Greenfield  Tap  &  Die  Corpora- 
tion. Men  engaged  in  the  metal 
working  industries  look  for  it  on 
Taps,  Dies,  Screw  Plates,  Twist 
Drills,  Reamers,  Gages.  It  is  the 
sign  of  accurate,  reliable  long- 
lived  tools  — guaranteed  by  the 
world's  largest  manufacturer  of 
screw  threading  tools. 

GREENFIELD  TAP  &  DEE  CORPORATION 

GREENFIELD,   MASS. 


GREENFIELD 


TWIST  DRIILS 


HERS    •    SCREW  PLATES    •    PIPE  TOOLS 


any  background  in  this  field  will  In- 
very  helpful,  although  not  essential. 
A  knowledge  of  stenography  would 
also  be  an  advantage.  The  salary 
will  be  from  $100  to  $125,  but  that 
should  not  be  the  main  consideration. 
The  executive  whom  this  man  will  as- 
sist is  one  of  the  leading  metallurgists 
of.  the  country  and  this  represents  an 
unusual  opportunity  for  the  right 
man  far  beyond  any  monetary  consid- 
eration. The  individual  must  be  of 
the  a  1  e  r  t,  energetic,  temperament, 
leaning  more  toward  the  sales  type 
rather  than  research  or  production. 
This  will  also  be  an  excellent  stepping 
stone  to  sales  work  or  other  execu- 
tive  responsibilities. 

Wanted,  a  man  to  act  as  assistant 
to  the  manager  of  a  department  of  a 
large  company.  This  manager  is  re- 
sponsible for  branch  operations  and 
desires  a  man  with  experience  in  a 
branch  organization,  office  work.  etc. 
This,  again,  is  an  unusual  opportu- 
nity. The  salary  will  be  in  the  neigh- 
borhood  of  $300  to  $350. 

As  time  goes  on  there  are  going  to 
be  many  more  requests  of  this  kind 
involving  better  salaries  and  greater 
responsibility. 


Men  are  constantly  losing  or  chang- 
ing their  jobs,  depending  on  business 
conditions.  The  list  of  unemployed 
"grads"  changes  from  day  to  day. 
Last  December  there  were  twenty-one 
Armour  Tech  engineers  placed,  in 
January  there  were  twenty-six,  and 
in  February,  twenty  placements  were 
made.  In  addition  there  were  numer- 
ous part-time  holiday  jobs  given  our 
students. 

The  1940  Class  will  soon  be  up  for 
their  sheep-skins.  There  will  be  ap- 
proximately 175  of  them,  barring  un- 
foreseen accidents.  They  need  work. 
Thus  far  there  have  been  representa- 
tives from  seventeen  industrial  firms 
on  the  campus.  More  recruiting  in- 
terviews are  scheduled  for  March. 
You  can  help  if  you  will  inform  this 
department  of  any  vacancies  you  have 
in  your  company,  or  that  you  hear 
of.  in  which  an  Armour  senior  may 
lie   placed. 

Ill  addition  to  the  175  bachelor's 
degrees  there  will  lie  twenty-five  mas- 
ter's degrees  and  one  doctor's  degree. 
If  you  need  men  with  advanced  train- 
ing, here  is  your  chance. 

If  you  have  made  a  change  in  your 
(Turn  to   page   37) 
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Bearing     Service 


THE  ANNUAL  GIFT  PROGRAM 

The  Armour  Institute  of  Technology  annual  gift  fund  was  begun  in  1939. 
It  was  not  a  new  idea.  The  first  group  of  alumni  to  serve  their  alma  mater 
in  a  substantial  manner  was  from  Yale  University.  That  band  of  pioneers 
began  in  1890  to  raise  money  amongst  themselves  and  from  friends  of  Yale 
in  annual  subscriptions.  They  began  slowly  at  first  and  with  accelerated 
speed  this  group  have  raised  $150,000  a  year  for  a  number  of  years.  During 
an  intensive  drive  for  funds  in  one  year  they  piled  up  over  .f'20, 000.000  for 
the  Yale  fund. 

Our  alumni  organization  under  the  chairmanship  of  J.  Warren  McCaffrey 
last  year  raised  about  $4,000.  This  was  allocated  by  your  Board  of  Man- 
agers to  pay  for  the  furnishings  of  the  Student  Union.  All  yearly  alumni 
subscriptions  will  be  spent  for  Armour  Institute  of  Technology  as  directed 
by  your  Board  of  Managers  after  ascertaining  the  essential  needs  of  Armour 
Tech.  The  amount  needed  was  $'10,000.  Six  thousand  more  is  needed.  The 
furnishings  were  essential  for  the  comfort,  recreation  facilities,  and  increase 
in  study  space  for  the  student  body.  It  may  interest  you  to  know  that 
the  undergraduate,  the  graduate,  and  evening  school  number  nearly  4000. 

Since  $6,000  more  is  needed,  it  is  the  desire  of  your  alumni  board  of  man- 
agers that  those  of  you  who  signed  yearly  pledges  to  send  in  your  donations 
do  so  in  the  very  near  future.  To  those  who  did  not  sign  a  pledge  card,  it 
is  earnestly  requested  that  you  do  so. 

If  capitalistic  institutions  are  to  survive,  it  is  imperative  that  they  receive 
the  support  of  their  alumni  and  their  friends.  Won't  you  do  it  now  and  send 
in    vour   subscription? 

ALUMNI   BOARD  OF  MANAGERS. 
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General  purpose  bronze  bush- 
ings— Special  bushings,  plain 
or  babbitt  lined,  to  your  blue 
prints — Bronze  cored  and  solid 
bars — Laminated  shim  sheets — 
Bearings  rebabbitted. 
• 

FEDERAL-MOGUL  SERVICE 

Victory  2488  Calumet  4213 

1923  S.  Calumet  Ave., 

Chicago,  111. 
H.   C.   SKINNER,   M.E.15 


C.  H.  ANDERSON 
FLOOR    COMPANY 


WOOD  FLOOR 
CONTRACTORS 


161  E.  ERIE  ST. 

Delaware  1661 

CHICAGO 


CLASSIFIED   ADVERTISEMENTS 


A.  J.  ZELENKA 

REGISTERED 

ARCHITECT 

Structural    Engineer   and   Surveyor 

233 

South   Lombard   Ave.     Cicer 

PHONE    CICERO    1038 

O,    Illinois 

Automobiles 


BUICK— CADILLAC 
LaSALLE 

Sales  and  Service 

FRED  C.   DIERKING 

3860  Ogden  Avenue 
Chicago,    Illinois 

Crawford   4100 


BORG  &  BECK 

DIVISION   OF   BORG-WARNER  CORP. 

Manufacturers 

of 

Automotive  Clutches 

6558  S.  Menard  Ave.     Chicago,  III. 


LUMBER 

for 

Industrial  Purposes 

WHOLESALE  OR  RETAIL 

• 

SCHENK  LBR.  CO. 

6601   So.  Central  Ave. 
Hem.  3300 

"The  Only  Yard  in  the  Clearing  Dirt.' 


D.  D.  PRODUCTS  CORP. 

Makers  of  "Tangy-Rich" 
Chocolate  Products 

1124  W.  59th  Street 
Wentworth    4441 
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REPORT  OF  CHAIRMAN  OF  ANNUAL  GIFT  COMMITTEE 


277  Alumni  Subscriptions    $2121.50 

07  Alumni  Contributions    952.50 

7  Miscellaneous  Gifts    1472.30 
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(From  page  35) 
employment  since  you  sent  in  your 
record,  let  us  have  the  information 
so  that  your  file  may  be  up  to  date. 
The  Alumni  Office  will  be  notified  of 
the  change  of  employment  and  ad- 
dress. 

Service  to  the  prospective  employer 
is  impaired  or  made  impossible  if 
you  do  not  follow  up  a  lead  and  report 
the  outcome ;  the  Placement  Office  in 
this    way   loses    efficiency   and   gets    a 


bad  name.  Service  to  the  applicants 
is  impossible  if  no  records  are  made. 
A  man  may  keep  another  man  out  of 
a  position  by  following  a  lead  and 
not  reporting  details.  Cooperation 
will  help  the  department  in  selecting 
the  openings  of  real  value.  A  man 
reporting  an  unsatisfactory  opening 
saves  us  the  time  of  recommending 
other  men  and  helps  us  to  protect  our 
applicants. 

John  J.  Schommer, 
Director  of  Placement. 


Candies  and  Cigars 

Compliments  of 

MIDWAY  CIGAR 
FACTORY 

WHOLESALE 

CIGARS,     CIGARETTES,     TOBACCOS, 

CANDIES,  GLOVES  AND   SUNDRIES 

• 

221   West  63rd  Street 

(2488 

Phones:  Englewood  <  2489 

(2266 


Compliments 

PIONEER  CANDY  CO. 

Wholesale   Confectioners 

CIGARS  —  CIGARETTES 
FOUNTAIN   SUPPLIES 
3211    Ogden   Ave.  Chicc 


Chemica 


TELEPHONES:    ATLANTIC    0011.    0012.    0013 

WALTER  H.  FLOOD  &  CO. 

CLASS   OF    1906 

CHEMICAL  ENGINEERS 

Inspection    and    Testing    of    Materials    and 

Structures 

Concrete   Core   Cutting 

822    E.  42nd   Street  Chicago 


Phone:    Normal  0900 
WANTED:  A  HARD  JOB! 

Chicago  Concrete  Breaking 
Company 

BLASTING  EXPERTS 

WITH    A    NATION    WIDE    REPUTATION 

Removal  of 

MACHINERY    FOUNDATIONS— ROCK 

SALAMANDERS  — SLAG   DEPOSITS  — 

CONCRETE  STACKS  — VAULTS— ETC. 

6247  Indiana  Ave.      Chicago,  01. 


Consulting     Engii 


INDUSTRIAL  FURNACES 


To  U$e: 


For  All  Purposes 


(.Producer  Gas         I 

FLINN   &   DREFFEIN   COMPANY 

308   West  Washington   Street 
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FROM  YEAR  TO  YEAR 

A  RECORD  OF  ARMOUR  ALUMNI 
AROUND  THE  WORLD 

By 
A.  H.JENS,  '31 


1897 

Moskovics,  Frederick  Ewan,  M.K.,  who 
is  Pres.  of  the  Roto  Shaver,  Inc.,  recently 
moved  to   Riverside,  Conn. 

1904 

Hammond,  Ray  \\\.  E.E.,  has  changed 
his  address  to  947  I  lth  Street,  Santa  Mon- 
ica, Calif. 

Judson,  Ross  \V.,  M.E.,  has  changed  his 
address  to  1526  Union  Guardian  Building, 
Detroit,   Michigan. 


1905 


1906 


1907 

Cole,  Arthur  .1.  E.E.,  who  is  Pacific 
CoasI  Manager  for  the  McGraw  Electric 
Co.,  recently  changed  his  address  to  l  ">  1 1  > 
S.  Santa   Fe  Ave.,  Los  Angeles,  Calif. 


Lirvey,   David,    E.E.,   who    is   with    the 

Harold   S.   Ellington 

changed   Ids  address  to  5417    X.   Meridian 

Street,   Indianapolis,   Indiana. 

Thompson,  Mollis.  C.E.,  who  is  ,i  sales- 

man   for    the     Insured     Estates,    recently 

changed    his   address   to   2057    S.  29th   St., 

In  a  special  issue  ot   The  Founati- 

Milwaukee,   Wisconsin. 

Ih.ii,    published    1 1 \     the    Kngincering 

Society    of    Detroit,   is    included   an 

1908 

account    of  the  design  of  the    Horace 

11.   Rackham   Educational   Memorial 

Botteron,   Clarence    Irvin,   Arch.,   now 

which  is  to  house  the  University  of 

resides  at   1005  Main  Street,  East  Chicago, 

Michigan  Extension  Service  and'  the 

Indiana. 

Engineering     Society     of      Detroit. 

Guerin,  James,  C.E.,  is  now   residing  at 

Harlev  and  Ellington  were  appointed 

1128  North   Shore   Avenue.  Chicago,    111. 

Architects    and    Engineers    for   this 

Monahan,  Joseph    Edward,   M.   K.,   has 

unusual  project  and  in  summing  up 

changed  his  address  to  351    Indiana,  X.W., 

the  results  of  their  study  the  follow- 

Grand  Rapids,  Michigan. 

ing   comment    is    made: 

Poli.ak,   Ernest,  C.E.,  recently  changed 

"Your  Committee  believe  that  the 

his  address  to    P.  t>.    Box    l?n_>.  Orlando, 

Architects  have  succeeded  in  design- 

Florida. 

ing   a    building    in    keeping    with    the 

1909 

magnificence  of  the  gift,  which  will 

Anderson,    Harry    Clifford,    C.E.,    who 
resided   in    Little    Rock,   Arkansas,   passed 
awaj   on   November   12,  1939,  after  a   brief 
illness.      For    many    years    Mr.    Anderson 

lie  an   inspiration  to  the  engineers  of 

Detroit.      In  accomplishing  this  pur- 

pose   they     have     made    possible    the 

erection  of  a   titling  memorial   to   the 

laic   Horace  H.  Rackham.     And  this 

had    been    stationed    with   the    U.   S.    Army 

is    as    it    should    he." 

Engineers    at    various    posts    in    the    west. 

Mr.    Ellington    is    a    graduate    of 

He    is    survived    li\     his    widow    and    a    son. 

the    Class    of   'IIS    in    the    department 

Ra\    K.    Anderson. 

of  Civil  Engineering.     He  was  nomi- 

1910 

nated    to   the    Hoard    of   Trustees    of 
Vrmour    Institute    bj     the    Alumni 

Kloman,    Roy    S.,    C.E.,    who    is    Asst. 

Association    in    June,   1938   and    was 

Engineer,   Hoard   of   1  ocal    Improvements, 

later    elected    to    the    Board. 

City   Hall,  has  changed  his  address  to  ■_'.-,.-,  1 

Farwell    Vve.,  Chicago,   III. 

1912 

Strong,    Paul   A.,    E.E.,    who    is    Plant 

Manager  for  the  R.C.A.  Mfg.  Co..  re- 
cently moved  to  839  Stratford  Ave.,  South 
Pasadena,  Calif. 

Whiting,  Bruce  Ingalls,  E.E.,  recently 
changed  his  address  to  6022  S.  Kenwood, 
Chicago. 

1914 

Barber,  Gordon  Stanley,  Arch.,  is  now 
residing  at  5906  13th  St.,  N.W.,  Wash- 
ington, I).  C. 

DeCelle,  Oliver  A..  Ch.E.,  who  is  Vice 
President  of  the  International  Filter  Co., 
recently    changed    his    address    to    325    W. 


1915 
Gleason,  Charles  F...  M.F...  has  recently 
banged   his   address  to  General   Delivery. 

anta    Monica.    Calif. 

1916 

esiding  at  6550  X.  Ashland  Ave..  Chicago 
Ie  is  connected  with  Felton  &  Sou.  Inc. 
f    Boston.   Mass. 

1917 

Benjamin,  Abraham  Sinbaiii.,  E.E., 
lio  is  Sales  Engineer  and  Advertising 
lanager  for  the  Teletype  Corporation, 
ow    resides    at     Hint*    X. '  Mnnticello    Ave.. 


Huber,  Harold  T„  Ch.E.,  who  is  a  Gen- 
eral Counsel  for  the  National  Tea  Com- 
pany,   has    moved    to    1219    E.    72nd    St., 

Kri.A.   Joseph    Stanislaus,   F.P.K.,   who 

is  with  Marsh.  McLennan,  has  moved  to 
lillil    X.    Xagle    Ave..    Chicago. 

Mease,  Archibald  John,  Ch.E.,  who  is 
with  the  E.  I.  duPont  de  Nemours  Co., 
New  York,  has  mined  to  159  Boulevard, 
Glen    Hock,    X.   Y. 

Mowuv,  John  K.  Arch.,  who  is  Con- 
struction Supervisor.  U.  S.  Engineers. 
War  Dept.,  has  changed  his  address  to 
100   Rolling  Road.   Baltimore,  Md. 

Newman,  Joseph,  J..  Ch.E.,  has  changed 
his  address  to  1140  S.  Pulaski  Road, 
Chicago. 

1918 

Crown,    Victor    Max.   C.E.,   who   is   an 

instructor  at  I  ane  Tech.  High  School  in 
Chicago,  recently  changed  his  home  ad- 
dress to  li'-'-'t'   X.'  Talman  Ave.,  Chicago. 

1919 

Greenspahn,  Allan  Haskell,  M.E., 
who  is  Asst.  Supt.  with  the  Credential 
I  ife  Ins.  Co.,  recently  changed  his  home 
address    to    6308    X.    Bell    Ave.,   Chicago. 
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1920 

Lewis,  Benjamin  Wolf,  Ch.E.,  who  is 
a  salesman  with  Wishnick  Tumpeer,  Inc., 
has  changed  his  address  to  5414  E.  View 
Place,   Chicago. 

Lyon,  Arthur  LsRoy,  Ch.E.,  who  is 
Chief  Chemist  for  Northwestern  Malt  & 
Grain  Co.,  recently  moved  to  1026  W.  79th 
St.,   Chicago. 

Vogt,  Emil  G.,  Ch.E.,  who  is  a  Chemist 
with  the  Armstrong  Paint  &  Varnish  Co., 
recently  changed  his  addresses  to  440.5  N. 
Winchester,  Chicago. 

Weinshenker,  Reuben  S.,  M.K.,  re- 
cently  moved  to  4448   Berkeley   Ave..  Chi- 

1921 

Burness,  Phillip  E.,  Ind.  Arts,  who  is 
an  instructor  at  the  Wright  Jr.  College, 
is  now  residing  at  5353  Potomac  Ave.. 
Chicago. 

Rosback,  Lee  Henry.  C.E.,  recently 
moved  to  2731   Crosley,  Dormont,   Pa. 

1922 

Gray,  Wallace  Taylor,  Ch.E.,  who  is 
with  Becton-Dickinson  Co.,  has  recently 
changed  his  home  address  to  102  Yreeland 
Ave.,  Rutherford,  N.  J. 

Nurczyk,  Frank,  M.E.,  recently  changed 
his  address  to  6011  Gunnison  St.,  Chicago. 

Sloan,  Arthur  H.,  E.E.,  according  to 
recent  announcement,  was  married  on  Sept. 
7,  1939,  to  Miss  Dorothea  Sklare.  Sloan 
is  a  salesman  with  the  Williams  Oil-O- 
Matic   Heating  Corporation,  in   Chicago. 

Swenson,  Hknning  Melville,  M.E.,  re- 
cently moved  to  6154  N.  Hermitage  Ave., 
Chicago. 

1923 

De  Bra,  Eugene  Field,  C.E.,  who  is 
with  Carson  &  Cravens  in  Torrance,  Calif., 
recently  changed  his  address  to  1509  Ca- 
hrilla,  Torrance,  Calif. 

Johnson,  Harold  W.,  C.E.,  who  is  Su- 
perintendent of  the  Northwestern  Foundry 
Co.,  has  changed  his  address  to  4200 
Ellington    Ave.,   Western    Springs,   111. 

Kaye,  Leroy  A.,  M.E.,  who  is  a  Sales 
Engineer  with  the  Acme  Steel  Co.,  has 
moved  to  100  Lawrence  Ave.,  Tuckahoe, 
N.  Y. 

Mandell,  David  R.,  C.E.,  has  changed 
his  address  to  2234  Oak  Park  Ave.,  Ber- 
wyn.   III. 

Misura,  Charles  A.,  M.E.,  who  is  a 
Construction  Engineer  for  W.  E.  Callahan 
Construction  Co..  Dallas,  Texas,  has 
changed  his  address  to  4517  Emerson, 
Dallas,   Tex. 

Myers,  Christian  M.,  C.E.,  who  is  a 
sales  engineer  for  Jos.  T.  Ryerson  &  Sons, 
Inc.,  has  moved  to  9247  S.  Marshfield  Ave., 
Chicago. 

Rutishausf.r,  Donald  E.,  M.E.,  recently 
moved   to   2009   Broadway,  Galeshurg,   111. 

Skolnick,  Emanuel,  Ch.E.,  who  is  a 
Ventilation  Engineer  for  the  Board  of 
Health  Chicago,  recently  moved  to  W31S  X. 
Lawndale,  Chicago. 

1924 

Greenfield,    Theodore.    Ch.E.,    recently 

changed  his  home  address  to  3001  Bell- 
wood   Ave.,   Cincinnati,   Ohio. 

Hanson,  Everett  Hart,  Ch.E.,  who  is 
an  Industrial  Engineer  with  the  Standard 
Oil  Co.  of  Indiana  at  Whiting,  Ind.,  has 
changed  his  address  to  9806  S.  Bell  Ave., 
Chicago. 

Heartstedt,  O.  Edmund.  C.E.,  recently 
changed  his  home  address  to  7930  N. 
Powell   Ave.,  Niles  Center,  III. 

Kautz,  Clarence  F.,  Ch.E..  who  is  a 
Safety  Engineer  with  the  Ethyl  Gasoline 
Corp.,  recently  changed  his  address  to 
1713  Beverly  St.,  Wichita   Falls,  Tex. 


Messer,  David  Lewis,  M.E.,  recently 
wrote  to  the  Alumni  Editor  and  enclosed 
a  program  of  the  Rockford  Meeting  of  the 
Illinois  Society  of  Engineers.  Several  of 
the  Institute  professors  presented  parts 
of  this  program  and  some  reminiscing  was 
done  at  the  close  of  the  session.  Messer 
is  an  engineer  with  the  Illinois  Bell  Tele- 
phone Co.,  and  is  now  located  at  2129 
Benderwirt    Ave..    Rockford,    111. 

Poole,  Frederick  M.,  C.E.,  who  is  with 
the  Bureau  of  Agricultural  Engineering. 
Drainage  Rehabilitation,  recently  changed 
his  address  to  S.  C.  S.  Camp,  Portland, 
Ind. 

OuAvi.E,  I  i.oyi.  R.,  C.E.,  who  is  with  the 
Fruit  Industries,  Ltd.,  recently  changed 
his  address  to  110  Essex  Ave.,  Glen  Ridge, 
N.  J. 

Rosnick,  Louis  M.,  Ch.E.,  who  is  a  Ven- 
tilation Engineer  for  the  Health  Depart- 
ment of  Chicago,  recently  moved  to  1  123 
S.   Springfield    Ave..   Chicago. 

Thoelecke.  I  oris  C,  F.P.E..  who  is 
Metropolitan  Dept.  Manager  for  the  Nor- 
wich Union  hire  Ins.  Society,  was  elected 
chairman    of    the    Western    Conference    of 
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Kraus,  Leon  S.,  Ch.E.,  who  is  Chemist 
and  Supt.  of  the  Greater  Peoria  Sanitary 
District,  has  changed  his  address  to  510 
Albany,    Peoria,    III. 

Marschall,  Peter  J.,  E.E.,  who  is  Sales 
Engineer  for  Kroeschell  Engineering  Co., 
recently  changed  his  address  to  2009 
Greenwood  Ave.,  Wilmette. 

Nedved,  Elizabeth    Kimball.   Arch.,   re- 


ALUMNI  directory 

There  are  available  to  those 
paying  up  dues  or  purchasing  a 
Life  Membership,  a  few  copies  of 
the  Alumni  Directory.  Write  for 
additional  information  to  W.  N. 
Setterberg,  Secretary  -  Treasurer, 
Armour  Alumni  Association,  3300 
Federal   Street. 


INFORMATION 
Organization  of  the  anniversary 
classes  of  the  five  year  periods  be- 
ginning with  1900  is  now  under 
way.  Members  of  each  of  the  five- 
year  classes,  commencing  with 
1900  should  write  to  the  Alumni 
Office  for  information  regarding 
the  reunion  plans  for  their  par- 
ticular class.  It  is  intended  that 
all  activities  culminate  in  the 
Alumni  banquet  to  be  held  on 
June  4,   1940. 


TWENTY-FIFTH 
ANNIVERSARY 

Organization   of   the   25th   anni- 
versary   reunion    of    the    Class    of 
1915  is  in  the  hands  of  the  follow- 
ing committee: 
Mechanical    Engineers:    Oscar    A. 

Anderson  and  Fred  L.  Faulkner. 
Fire  Protection  Engineers:  Walter 

H.  Rietz. 
Chemical    Engineers:      Robert    L. 

Wilson. 
Architects:  Stanley  A.  Wolf  rum. 
Industrial   Arts:    Bradley   S.   Carr. 
Civil     Engineers :      Claude     A. 

Knuepfer. 


eently  moved  to  4319  2nd  Road  N.,  Arling- 
ton, Ya. 

Odexwaldt,  Eugene  William,  M.E.,  re- 
cently received  special  recognition  as  the 
outstanding  manager  of  the  six  Class  B 
plants  of  the  U.  S.  Gypsum  Co. 

Taylor,   Georgs   J.,    E.E.,   on    December 
IS,  1939,  wrote  in  part  to  President  Heald, 
from   Nela    Park,   Cleveland,  Ohio,  as   fol- 
lows : 
Dear  Mr.  Heald: 

It  afforded  me  a  great  deal  of  satis- 
faction to  receive  your  letter  hack  in 
October  advising  of  the  consolidation  of 
the  Armour  Institute  of  Technology  and 
the  Lewis  Institute.  Such  a  merger  will 
result  in  everything  you  expressed  in  your 
letter,  and  certainly  should  please  the 
Alumni   of   both   schools. 

The  name  "Illinois  Institute  of  Technol- 
ogy" is  very  well  chosen  and  should,  if 
anything,  be  a  valuable  asset  to  the  new- 
school. 

Considering  the  new  ideas  of  operation 
in  terms  of  the  objective  planned,  there 
can  lie  little  douibt  in  the  minds  of  any 
that  the  new  institution  will  eventually 
rate  among  the  best,  if  not  the  best.  We 
of  the  Armour  group,  who  have  graduated 
for  some  time  now,  congratulate  you  and 
those  responsible  for  this  important  move. 
I  am  sure  that  you  can  depend  upon  the 
cooperation  of  every  Armour  alumnus  to 
aid  in  whatever  way  they  can  to  make 
the  new  school  a  great  monument  of  better 
education.  This  support,  together  with 
the  excellent  Board  of  Trustees,  should 
make  an  achievement  of  this  nature  rela- 
tively simple. 

It"  seems  odd,  just  about  the  time  you 
were  entering  into  the  agreements  of  a 
consolidation,  my  company  was  also  in- 
volved in  discussing  the  same  subject.  The 
result  of  this  discussion  was  the  consolida- 
tion of  the  General  Electric  Vapor  Lamp 
Company  with  the  Incandescent  Lamp 
Department  of  the  General  Electric  Com- 
pany. The  new  company  will  he  known 
as  General  Electric  Company,  Lamp  De- 
partment. Details  of  my  transfer  (see 
nelow)  from  Hohoken  to  Nela  Park,  and 
the  new  activities  which  I  will  follow,  are 
set  down  in  a  transfer  release  which  I 
herewith  enclose. 

I  should  like  to  take  this  opportunity  of 
wishing  you  a  very  Merry  Christinas  and 
trust  that  the  New  Year  will  he  most 
successful  to  the  newly  organized  Illinois 
Institute   of  Technology. 

With    kindest    regards    to    you    and    my 
many    friends    at    Armour. 
Cordially  yours, 

George  J.  Taylor. 
[Ed.    Note:     The   following   information 
was  taken  from  a  Special  Bulletin  released 
by  the  General  Electric  Company. 1 

George  J.  Taylor,  formerly  commercial 
engineer  for  G.  E.  Vapor  Lamp  Company, 
Hohoken,  N.  J.,  until  its  recent  merger 
with  the  incandescent  lamp  division  to 
form  the  G.  F.  Lamp  Department,  has 
been  transferred  to  the  Nela  Park  Engi- 
neering  Department.   Cleveland. 

In  his  new  work.  Mr.  Taylor  heads  up 
industrial  lighting  activities,  giving  special 
attention  to  practical  application  of 
lamps   to   illumination   of   factory  areas. 

For  two  years.  Mr.  Taylor  was  employed 
by  Cooper-Hewitt  Company  in  Chicago. 
His  work  was  confined  largely  to  service 
.ind  sales  engineering,  for  live  years  he 
served  as  desiuniio;'  and  estimating  en'ri- 
ueev  for  the  G  &  W  Electric  Specialty  Co. 
of  Chicago.  Dunn?  the  last  six  and  a  half 
years,  Mr.  Taylor  was  associated  with  the 
G.  E.  Vapor  Lamp  Company  at  Hohoken. 
where  he  was  in  charge  of  the  commercial 
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engineering  department.  In  the  East,  he 
was  an  active  member  in  numerous  elec- 
trical societies  and  civic  clubs. 

Mr.  Taylor  is  married  and  is  the  father 
of  two  daughters,  one  six  years  old,  the 
other  eleven.  The  new  family  residence 
is  at  1540  Middleton  Road,  Cleveland 
Heights,  Ohio. 

1926 

Alexander,  Isadore  Edmond,  Arch.,  who 
is  a  member  of  the  firm  of  Alexander  & 
Brandt,  recently  changed  his  home  address 
to   1755  E.  55th  St.,  Chicago. 

Berman,  William,  Ch.E.,  who  is  a 
Chemical  Engineer  with  the  Cuneo  Press, 
Inc.,  is  now  living  at  6440  N.  Claremont 
Vve.,  Chicago. 

Hatch,  Edward  Benjamin.  Jr..  F.P.E., 
who  is  a  Regional  Engineer  with  the  Con- 
tinental Ins.  Co.,  has  changed  his  home 
address  to  1918  Wrocklage,  Louisville,  Ky. 

Hughes,  Clinton  Martens,  F.P.E.,  has 
changed  his  address  to  175  W.  Jackson 
Blvd..  Room  1230-A,  Chicago. 

Orwicz,  Bernard  Ch.E.,  who  is  Senior 
Chemist  for  the  Sanitary  Board  of  Chi- 
cago, recently  moved  to  2939  Division  St., 
Chicago. 

Patterson,  William  James,  E.E.,  who 
is  an  engineer  for  Swift  &  Co..  recently 
moved  to  437   S.  Spring,   I.aGrange,  111. 

Pollock,  William  J.,  Ch.E.,  who  is 
Chemist  in  Charge  of  Laboratory  for 
Phoenix  Metal  Cap  Co..  recently  moved  to 
5339    NT.    Hoyne    Ave.,    Chicago. 

Woodfield,  George  E.,  Jr.,  F.P.E.,  who 
is  State  Agent  for  the  Fireman's  Ins.  Co., 
has  recently  moved  to  2107  Overbrook 
Road,   Lakewood,   Cleveland,   Ohio. 

Zimmerman,  Alexander  Harry,  Ch.E., 
who  is  a  Ventilating  Engineer  for  the 
Chicago  Board  of  Health,  recently  moved 
to  6259  N.  Francisco  Ave.,  Chicago. 

1927 

Beckman,  Clifford  A.,  E.E.,  who  is  a 
salesman  for  the  Visking  Corporation,  now 
resides  at  16  Jewett  Parkway,  Buffalo, 
N.  Y. 

Burcky,  Charles  W.,  E.E.,  who  is  an 
Engineer  with  the  Teletype  Corp.  in  Chi- 
cago, has  recently  moved  to  1420  S.  Cres- 
cent,  Park  Ridge,  111. 

Holinger,  Carl  J..  Ch.E.,  has  changed 
his  address  to  1008  E.  7th  Ave.,  Plainfield, 
X.   J. 

Millott,  Arthur  Thomas,  M.E..  re- 
cently moved  to  221  Oakwood  Road,  Inter- 
lachen    Park,    Hopkins.    Minn. 

Stein  hats.  Frederick  C,  Arch.,  who  is 
Chief  Draftsman  for  Edgar  A.  Stuben- 
rauch,  Arch.,  recently  changed  his  address 
lo  129  Long  Court,  Sheboygan,  Wis. 

Swinson.  Harold  Arson,  F.P.E.,  who 
is  with  the  Michigan  Inspection  Bureau, 
recently  moved  I..  16926  Snowden,  Detroit, 
Mich. 

Swanson,  Robert  ('..  Arch.,  recently 
moved    to    6113    \.    Minnehaha.   Chicago. 

Wolosewick,  Francis  E.  C.E:,  who  is 
with  the  Universal  Oil  Products  Co.,  re- 
cently moved  In   11155   Melrose  St.,  Chicago. 

1928 

Bach.  Abf.l  Whitner,  M.E.,  who  is  an 
Engineer  with  the  International  Harvester 
Company,  is  now  residing  at  9027  S.  Ada 
St.,  Chicago. 

Even.  John  T..  F.P.E.,  was  recently 
made  Special  Agent  anil  Engineer  to  cover 
the  Chicago  metropolitan  fields  for  the 
Fireman's  Fund  Fire  Ins.  Co.  He  was 
formerly   Staft'  Engineer. 

Farian,  Henry,  Ch.E.,  who  is  Assistant 
Chief  Chemist  of  the  Institute  of  Amer- 
ican Meat  Packers,  recently  chansred  his 
home  address  to  820S  Perry  Ave.,  Chicago. 


Henry,  Arthur  William  Jr.,  F.P.E., 
is  residing  at  17409  Wisconsin,  Detroit, 
Mich. 

Hieber,  Paul,  C.E.,  who  is  with  the  Illi- 
nois Division  of  Highways,  has  changed 
his  address  to  Harvard,  111. 

Kratokvil,  Frank  Michael,  E.E.,  has 
changed  his  address  to  518  Federal  Bldg., 
Buffalo,  X.  Y. 

Reynolds,  Marshall  E.,  E.E.,  recently- 
moved  to  1638  X.  Humboldt  Ave.,  Chicago. 

Straits,  William  F.,  C.E.,  who  is  a 
Construction  Superintendent  for  R.  C. 
Wieboldt  Co.,  recently  moved  to  852  W. 
76th  St.,  Chicago. 

Vander  Molen,  Clarence  T„  C.E.,  who 
is  a  Service  Engineer  for  the  International 
Filter  Co.,  recently  changed  his  address 
to  325  W.  25th  St.,  Chicago. 

1929 

Blume,  Ernest  Adolph,  F.P.E.,  who  is 
connected  with  the  Fire  Underwriters  In- 
spection Bureau  in  Minneapolis,  Minn., 
now  resides  at  4016  Drew  Ave.,  S.,  Minne- 
apolis,  Minn. 

Brunstrum,  Lawrence  C,  Ch.E.,  re- 
cently changed  his  address  to  10707 
Avenue  B,  Chicago.  He  is  employed  with 
the   Standard   Oil   Co.   in    Whiting. 

Buggy,  William  J.,  F.P.E.,  who  is  State 
Agent  for  the  Automobile  Ins.  Co.,  has 
changed  his  address  to  the  3rd  floor,  In- 
vestment Bldg.,  Washington,  D.  C 

Craig,  Charles  C,  C.E.,  who  is  an  En- 
gineer with  WPA,  recently  changed  his 
home  address  to  518  E.  7th  St.,  Xewton, 
Kans. 

Ericksen,  Arndt  Francke,  Arch.,  who 
is  a  Sales  Engineer  with  the  Hoffman 
Combustion  Engineering  Co.,  recently 
changed  his  address  to  663  Highland,  Glen 
Ellyn,  111. 

Ewing,  Norval  Scott,  E.E.,  recently 
changed  his  home  address  to  15  Esmond 
Place,  Tenafly,  X.  J. 

Gedelman,  Fred  George,  F.P.E.,  who 
is  an  engineer  with  Eliel  &  Loeb  Co.,  has 
changed  his  home  address  to  4332  X.  Her- 
mitage Ave.,  Chicago. 

Gerstel,  Leonard,  E.E.,  has  recently 
changed  his  home  address  to  5330  Harper, 
Chicago. 

Guenther,  R.  J.,  E.E.,  who  is  with  the 
Bell  Telephone  Co.,  of  Xew  York  City, 
has  recently  changed  his  home  address  to 
Box  74,  Murray   Hill,  X.  J. 

Kernan,  J.  Melvin,  C.E.,  now  resides 
at   3641    Lynnfield   Rd.,  Cleveland,  Ohio. 

Lutz.  Harold  Riiioi.ph.  Arch.,  who  is 
a  designer  and  draftsman  for  Elmer  Marx, 
Arch.,  recently  moved  to  6216  Greenview, 
Chicago. 

McDonald.  Xorman,  M.E.,  has  recently 
moved  to  2516  Green   Bay   Rd.,  Evanston. 

Xissen,  Harry  Charles,  C.E.,  who  is  a 
draftsman  for  Chance  Vougbt  Aircraft 
Corp.,  recently  changed  his  address  to  1487 
Huntington  Turnpike,  Nichols,  Conn. 

Ong,  Floyd  Clifton.  E.E.,  who  is  an 
Engineer  with  the  Bell  Telephone  Labo- 
ratories, recently  changed  his  address  to 
Box   113.  Convent,  X.  J. 

Rett.  Edward  Francis,  C.E.,  who  is  a 
Junior  Engineer  in  the  U.  S.  Engineers 
Office,  recently  changed  his  address  to 
3012   \V.   12th  St.,  Little  Rock,  Ark. 

1930 

Bi  u.  Ciias.  J„  F.P.E..  who  has  been 
in  Engineer  with  the  Service  Department 
of  the  Royal-Liverpool  Group  of  Insur- 
ance Companies  in  Chicago,  has  recently 
been  appointed  Special  Agent  for  the  same 
group  of  companies  in  Xorthern  Illinois. 
Real's   headquarters   will   be   at   Elgin,   111. 

Falconer,  Robert  Reid.  Arch.,  who  is 
Controller  with  Holabird  &  Root,  recently 


changed  bis  home  address  to  1609  Dobson, 
Evanston,  111. 

Garen,  Donald  Reese,  M.E.,  has  re- 
cently changed  his  address  to  Franklin  & 
Grove,  Rockton,  III. 

Jones,  Charles  H.,  F.P.E.  We  are  in- 
formed that  the  Jones'  are  the  proud 
parents  of  a  baby  boy. 

Kaye,  Sigmund  Edward,  F.P.E.,  who  is 
Engineer  for  the  Western  Factory  Ins. 
Assn.,  now  resides  at  6334  Bancroft  Ave., 
St.  Louis,  Mo. 

Maras,  John,  Arch.,  who  is  General  De- 
signer for  the  Illinois  Planning  Commis- 
sion, recently  changed  his  address  to  5149 
Schubert  Ave.,  Chicago. 

Martin,  Arthur  Thompson,  Ch.E.,  re- 
cently moved  to  1685  Hogue  Ave.,  St. 
Paul,  Minn. 

Meck,  John  S.,  E.E.,  recently  moved  to 
1313  W.  Randolph  St.,  Chicago. 

Ransel,  John  E.,  F.P.E.,  who  for  the 
last  three  years  has  been  a  Special  Agent 
with  the  Home  Insurance  Company  of 
Xew  York  recently  joined  the  Gregory  & 
Appel    Agency    in    Indianapolis. 

Rowley,  Edward  Robert,  M.E.,  has  been 
moved  to  the  main  office  of  the  Xational 
Lead  Co.,  and  now  resides  at  217  Waller 
Ave.,  Hasbrook  Heights,  X.  J. 

Simmons,  C.  H.,  M.E.,  who  is  an  Engi- 
neer for  the  Sinclair  Refining  Co.,  recently 
changed  his  address  to  102  152nd  St'., 
Calumet  City. 

Sommerville,  Charles  T.,  Arch.,  re- 
eentlv  changed  his  address  to  7720  S. 
Wood  St.,  Chicago. 

Swanson,  Ray  B.,  F.P.E.,  who  was 
formerly  with  the  Fire  Underwriters  In- 
spection Bureau  in  Minneapolis  is  now 
Special  Agent  with  the  Home  Insurance 
Co.  and  has  headquarters  at  Fargo,  X.  D. 
Announcement  in  the  October  issue  under 
the  name  William  B.  Swanson  was  in 
error.  His  home  address  is  1217  14th  St., 
Fargo,  X.  D. 

1931 

Berger,  Irving  Maurice,  C.E.,  who  is 
connected  with  the  War  Department  in 
the  U.  S.  Engineer  Area  Office  is  now 
located  at  18  S.  Vernon  St.,  Princeton,  111. 

Filmer,  James  Coleman,  E.E.,  who  is 
with  the  General  Electric  X-Ray  Com- 
pany, has  changed  his  address  to  925 
Stoddard  Ave.,  Wheaton,  111. 

Griesman.  Albert  H.,  F.P.E.,  who  has 
been  traveling  Xorth  Dakota  as  a  Special 
Agent  for  the  Great  American  Group  of 
Fire  Insurance  Companies,  has  recently 
been  transferred  to  Minneapolis,  where 
he  will  have  similar  duties. 

Kuiteri  f.  Robert  H.,  F.P.E.,  has  re- 
cently moved  to  141  Trapelo  Road,  Bel- 
mont, Mass.  Bob  is  still  with  Boit,  Da  Hon 
&  Church,  Insurance  Agents  operating  in 
the  Boston  vicinity. 

Lahsen.  Carl  Albert.  C.E.,  who  is  Senior 
Engineering  Aide,  Bureau  of  Construc- 
tion &  Repair,  Washington,  D.  C,  has 
changed  his  address  to  4994  Xewport  Ave., 
X.W.,  Washington,  D.  C. 

Lukey.  Myron.  E.,  E.E.,  who  is  with  the 
Public  Service  Co.  of  Xorthern  Illinois, 
has  changed  his  addressed  to  12943  Elm 
SI.,    Blue    Island.    111. 

McI.Arc.iu.iN.  Berlyn  Gray,  C.E..  has 
changed  his  address  to  447  X.  Michigan 
Ave..  Villa  Park.  111. 

Miller.  Clarence  II.,  C.E.,  who  is  with 
the  War  Department,  U.  S.  Engineers, 
Missouri  River  Division,  has  moved  to 
4200  Walnut   St.,  Kansas   City,   Mo. 

Minx,  Emil  J.,  Arch.,  recently  moved 
tn   1646   Farragut,  Chicago. 

Munch,  Fred  T.,  M.E.,  who  is  now  with 
Lever  Brothers,  has  changed  his  address 
to   10825  Indiana  Ave.,  Chicago. 
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Podi.ipec,  Frank,  Ch.E.,  who  is  with  the 
Barrett  Co.,  recently  moved  to  824  Edge- 
water  Ave.,   Ridgefield,  N.  J. 

Spalding,  Frank,  W.,  F.P.E.,  who  is  an 
inspector  for  the  Illinois  Inspection  Bu- 
reau, recently  moved  to  214  N.  Elmwood, 
Peoria,  111. 

Wilson,  Robert  N.  F.P.E.,  who  is  a 
State  Agent  with  the  America  Fore  Group 
of  Fire  Insurance  Companies  in  Ohio,  has 
recently  changed  his  address  to  b'4  Fourth 
Ave.,  Berea,  Ohio. 

1932 

Abendrotii,  Harold  F.,  E.E.,  who  is 
connected  with  the  Western  Electric 
Company,  recently  changed  his  Chicago 
address  to  5152  Lowell  Ave. 

Carlson,  Stanley  Allen,  C.E.,  has  re- 
cently changed  his  address  to  1524  Holly- 
wood Ave.,  Chicago. 

Chun,  Edwin  Hing  Tung,  M.E.,  who  is 
with  the  U.  S.  Engineer  Office  at  St.  Paul, 
Minn.,  recently  changed  his  address  to  203 
N.  Grotto  St.,  St.  Paul,  Minn. 

Elman,  Julius,  Arch.,  who  is  an  Engi- 
neer in  the  Structural  Department  of  the 
Universal  Oil  Products  Co.,  recently 
changed  his  address  to  5606  Fulton  St., 
Chicago. 

Fagen,  Morton,  E.E.,  who  is  an  Engi- 
neer with  the  General  Electric  X-Ray 
Corp.,  recently  changed  his  home  address 
to   5732   Maryland   Ave.,   Chicago. 

Guyot,  William  S.,  Ch.E.,  who  is  an 
assistant  in  the  Testing  Department  of 
the  Public  Service  Co.  of  Northern  Illinois, 
recently  changed  his  home  address  to  2031 
S.    12tli   Ave.,   Mavwood,   III. 

Hamlin.  Harry  H.,  E.E.,  who  is  with 
the  International  Business  Machine  Corp., 
recently  changed  his  home  address  to  1723 
N.  Long  Ave.,   Chicago. 

Lind,  Stanley  M.,  Ch.E.,  who  is  a  sales- 
man for  Harry  Holland  &  Son,  Inc.,  re- 
cently moved  to  919  E.  82nd  St.,  Chicago. 

Long,  Russell  E.,  Ch.E.,  who  is  Chief 
Engineer  for  C.  H.  Hollup  Corp.,  has 
moved  to  4717  Lawn  Ave.,  Western 
Springs,    III. 

Nordell.  Walter  Emanuel,  F.P.E.,  who 
is  Special  Agent  in  Iowa  for  Cram  & 
Forster,  recently  changed  his  address  to 
1624  37th  St.,  W.,  Des  Moines,  Iowa. 

Seifertii,  George  Robert,  M.E.,  recently 
moved  to  6441   N.  Richmond,  Chicago. 

Westerberg.  Torgny  J.,  C.E.,  who  is  a 
Bridge  Inspector  for  the  Chicago,  Mil- 
waukee &  St.  Paul  R.  R..  recently  moved 
to   830   Dee   Road,   Park   Ridge. 

Willow.  Anthony  Emil,  C.E.,  recently 
changed  his  address  to  2430  N.  Harding 
Ave.,  Chicago. 

1933 

Baumann.  Wilbur  Emmktt,  C.E.,  has 
changed  his  address  from  Ada,  Okla.,  to 
1336   Fayette   Ave.,  Springfield,    III. 

Giovan,  Nick  C,  C.E.,  who  is  V ice- 
President  and  General  Manager  of  the 
Drexel  Ice  Cream  Co..  has  recently 
changed  his  home  address  to  5043  Drexel 
Ave.,  Chicago. 

Hallen,  George  K.,  E.E.,  who  is  a  Time 
Study  Engineer  with  Belden  Mfg.  Co.,  re- 
cently changed  his  home  address  to  5422 
Washington  Blvd.,  Chicago. 

Hess,  Robert  A.,  M.E.,  who  is  an  Engi- 
neer with  the  Hess  Warming  &  Ventilat- 
ing Co.,  has  changed  his  address  to  1514 
E.  68th  St.,  Chicago. 

Johannisson,  Sven,  Ch.E.,  who  is  with 
the  Armstrong  Paint  &  Varnish  Co.,  has 
changed  his  address  to  5350  N.  Spaulding, 
Chicago. 

Ma'hone,  Albert  L.,  E.E.,  who  is  a 
Metal    Sales    Engineer     for    Eagle-Picher 


Sales  Co.,  recently  changed  his  address  to 
6510'/^   Glenwood   Ave.,  Chicago. 

McLane,  John  Raymond,  Arch.,  has 
changed  his  address  to  123  E.  First  St., 
Dixon,   111. 

Sademan,  Elmer  E.,  F.P.E.,  who  is  an 
engineer  for  the  National  Fire  Insurance 
Co.,  has  changed  his  address  to  325  Mer- 
ton   Rd.,  Detroit,   Mich. 

Siegal.  Irving.  Arch.,  recently  moved  to 
2858  N.  Kenneth  Ave.,  Chicago. 

1934 

Adudani,  Arthur  John,  Arch.,  who  is 
a  Fire  Prevention  Engineer  with  the  As- 
sociated Agencies,  Inc.,  is  now  residing  at 
4848  Wellington   St.,  Chicago. 

Anders,  Archie,  M.E.,  who  is  connected 
with  the  Oak  Manufacturing  Co.,  recently 
changed  his  address  to  4420  North  St. 
Louis   Ave.,  Chicago. 

Clarkson,  Clarence  W.,  E.E.,  who  is 
in  the  Engineering  Department  of  Belson 
Mfg.  Co.,  recently  changed  his  address  to 
4350   N.   Bell,   Chicago. 

Ellis,  Raymond  Laurence,  F.P.E.,  re- 
cently changed  his  address  to  1240A 
Moorland  Drive,  St.  Louis,  Mo. 

Gibson,  Bernard  Norman,  Arch.,  who 
is  a  salesman  and  draftsman  with  W.  P. 
Fuller  &  Co.,  in  Los  Angeles,  has  changed 
his  home  address  to  2452  Riverside  Drive, 
Los  Angeles. 

Gilmore,  William  R.,  E.E.,  who  is  an 
Engineer  with  the  Bowman  Dairy  Co.,  is 
now  living  at  706  Junior  Terrace,  Chicago. 

Kolvt:,  Irving  Arne,  M.E.,  has  recently 
moved  to  1507   N.  Mayhill,  Chicago. 

Nelson,  Robert  Plantin,  M.E.,  who  is 
a  Sales  Engineer  for  Pyott  Foundry  & 
Machine  Co.,  recently  changed  his  address 
to  939  Argyle  St.,  Chicago. 

1935 

Ahern,  John  Joseph,  F.P.E.,  is  now 
living  in  Dearborn,  Mich.,  at  7757  Miller 
Road.  Ahern  lately  was  transferred  to 
Detroit  by  the  Insurance  Co.  of  North 
America. 

Cox,  Harold  Edward,  M.E.,  who  is  a 
Sales  Engineer  with  the  H.  H.  Robertson 
Company  in  Cincinnati,  Ohio,  recently 
changed' his  address  to  3912  O'Leary  Ave., 
Cincinnati,    Ohio. 

Dalton,  Robert  Francis,  Ch.E.,  recently 
changed  his  home  address  to  5905  Ohio 
St.,  Chicago. 

DeBoo,  Joseph  Henry.  M.E.,  is  now  a 
calculating  and  design  engineer  for  the 
International  Harvester  Co.,  at  the  Trac- 
tor Works   in   Chicago. 

Goldberg,  Charles  K.,  M.E.,  has  re- 
cently changed  his  address  to  6609  S.  St. 
Louis   Ave.,  Chicago. 

Herzog,  William  T.,  Arch.,  recently 
changed  his  address  to  4043  N.  Harding 
Ave.,  Chicago. 

Highman,  Arthur,  Ch.E.,  who  is  with 
the  Navy  Department,  in  the  Bureau  of 
Construction  and  Repair,  Washington, 
D.  C,  now  resides  at  1435  Perry  Place, 
N.W.,  Washington,   D.   C. 

Jones,  Thomas  Francis,  M.E.,  has  re- 
cently entered  the  employment  of  the 
American  Air  Lines.  He  is  is  assigned 
to  the  Engineering  Offices  at  the  New 
York  Municipal  Air  Port  on  Long  Island. 

Kulpak,  Alexander,  M.E.,  who  is  doing 
engineering  work  for  the  Rock-Ola  Mfg. 
Co.,  has  proved  his  versatility  by  singing 
operatic  solos  in  "Boris  Goudinov"  and 
"Tannhauser"  at  the  Chicago  Civic- 
Theater. 

Messinger,  Bernard  L.,  M.E.,  who  is 
Designing  Engineer  with  Peerless  of 
America,  has  changed  his  address  to  628 
Sheridan    Rd.,    Chicago. 


Schmidt,  Edward  Walter,  Ch.E.,  who 
is  an  engineer  with  the  Link  Belt  Co.,  has 
changed  his  address  to  6816  Perry,  Chi- 
cago. 

SCHNACKEL,       OlIARLES       ARTHUR,       Ch.E., 

who  is  with  the  Western  Electric  Co.,  re- 
cently moved  to  3212  Scoville  Ave.,  Ber- 
wyn.   III. 

Sims,  Stanley,  M.E.,  who  is  an  Engi- 
neer with  the  Barrett  Company,  recently 
changed  his  address  to  2554  W.  70th  St., 
Chicago. 

[EnrroR's  Note:  The  following  informa- 
tion with  reference  to  the  Mechanicals  of 
the  Class  of  1935  comes  to  us  from  Ray 
Mail  who  has  done  an  excellent  job  in 
recording  the  activities  of  his  department.] 

The  Mechanicals  of  the  Class  of  '35  held 
their  annual  meeting  at  the  Recreation 
Rooms  of  the  Stevens  Hotel  on  December 
8,  1939.  Leroy  Beckman  was  elected  to 
succeed  T.  Francis  Jones  as  president  of 
the  group.  Following  a  banquet  and  busi- 
ness session,  the  members  spent  the  re- 
mainder of  the  evening  relating  experi- 
ences and  enjoying  bowling  and   billiards. 

During  the  past  year  four  more  M.E.'s 
left  the  bachelor  ranks  bringing  the  aver- 
age number  of  single  men  below  the  50 
percent  mark.  Ervin  Mezera  and  Miss 
Mary  Kostelny  were  married  September 
9th,  and  Charles  Goldberg  and  Miss  Fan- 
nie Weisman  were  united  in  wedlock  June 
25th.  Harry  Drei.l  and  Miss  Marcia 
Shinit/.ky  were  married  on  December  24th. 
The  latest  news  from  John  Birdsong  of 
Schenectady,  N.  Y.,  tells  us  he  has  married 
the  former  Frances  Wheeler  of  Westfield, 
N.  J.,  during  the  holiday  season  also. 
Congratulations  and  best  wishes  to  the 
newlyweds. 

Mr.  and  Mrs.  Leroy  Beckman  announce 
the  arrival  of  a  baby  girl  on  May  8th, 
and  Mr.  and  Mrs.  Fred  Meyer  have  be- 
come the  proud  parents  of  a  baby  boy 
born   September  20th.     Congratulations. 

1936 

Balai.  Nicholas,  Ch.E.,  is  now  connected 
with  the  McNeily  Oil  Company  of  La- 
Grange,  111.  His  home  address  is  604  E. 
Main    St.,    Fairfield,    III. 

Curran,  John  Martin,  C.E.,  who  is  an 
Assistant  Topographer  with  the  Postal 
Service,  recently  changed  his  home  ad- 
dress  to  5717   Hermitage  Ave.,  Chicago. 

Domerowski,  Walter  M.,  C.E.,  who  is 
a  junior  testing  engineer  with  the  Illi- 
nois Division  of  Highways,  recently 
changed  his  address  to  309  W.  Edwards 
St.,  Springfield,  III. 

Gallagher,  Francis  HucJii  Edward, 
M.E.,  who  is  with  the  U.  S.  Steel  Com- 
pany, has  changed  his  address  to  2854  N. 
Mango,  Chicago. 

Hoffert,  Franklin  David,  Ch.E.,  is  now 
employed  by  the  M.  W.  Kellogg  Co.,  Jer- 
sey City,  N.  J. 

Kercher,  Roy  S.,  E.S.,  who  is  an  En- 
gineer with  Cutler  Hammer,  Inc.,  has 
changed  his  address  to  2639A  N.  55th 
St.,  Milwaukee,  Wis. 

Kirsch,  Earl  James,  E.E.,  who  is  now 
an  Electrical  Engineer  for  the  Standard 
Transformer  Co.,  Warren,  Ohio,  has  re- 
cently moved  to  1030  Trumbull  Ave., 
Warren,  Ohio. 

LaPedus,  William  Edward,  M.E.,  is  now 
with  the  Adams  Machinery  Co.  in  Chicago. 

Larson,  John  Owen,  C.E.,  who  is  with 
Procter  &  Gamble,  has  changed  his  address 
to  48  Andover  Road,  Green  Hills,  Cin- 
cinnati, Ohio. 
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Neai.,  Donald  John,  F.P.E.,  recently 
moved  to  033  Garfield  St.,  Oak  Park. 

N'm  sun.  Vincent  Gottfbed,  Ch.E.,  re- 
cently changed  Ms  address  to  1927  N. 
Washtenaw  Ave..  Chicago. 

Nylen,  Sven  Tiiurk,  .Jr.,  C.E.,  who  is 
with  the  V.  S.  Gypsum  Co.,  recently 
changed  his  address  to  Box  (>83,  Lyons, 
111. 

Schmidt,  Robert  Walter,  Ch.E.,  who 
is  with  the  Republic  Steel  Co.,  recently 
moved    to    "WIS    Indiana    Ave.,   Chicago. 

Skjordahl,  Arthur  J.,  M.E.,  who  is 
an  Engineer  for  the  Teletype  Corp.,  re- 
cently changed  his  address  to  1410  A  It  geld 
St.,  Chicago. 

Tl.MBF.RI.AKK,       D.W1D       CliARI.ES,        F.P.E., 

who  is  an  Engineer  for  the  Kentucky 
Actuarial  Bureau,  recently  changed  his 
address  to  1414  Highland  Ave.,  Louisville, 
Ky. 

1937 

Boehme,  Robert  Alexander,  M.E.,  who 
is  connected  with  the  Danly  Machine  Spe- 
cialties, Inc.,  is  now  living  at  2628  X. 
Hoyne    Ave.,   Chicago. 

Lowrv,  Robert  Kenning.  M.E.,  has 
changed  his  address  to  520  Perry  Ave., 
Port  Clinton.  Ohio. 

McGratii.  Joseph  Kenneth,  C.E.,  has 
moved  to   7631    Union   Ave.,  Chicago. 

Xearino,  Willard  C,  M.E.,  who  is  with 
The  Chicago  Machinery  Laboratory  Co., 
has  moved  to  1241  North  Shore'  Ave., 
Chicago. 

Westerman.  Francis  George,  F.P.E., 
who  is  Field  Engineer  for  the  Western 
Factory  Ins.  Assn.,  recently  changed  his 
address    to   8011    Eherhart   Ave.,   Chicago. 

Taradash,  Samuel,  C.E.,  who  is  an  En- 
gineer for  the  International  Boundary 
Commission,  recently  moved  to  14.533 
Wentworth  Ave.,  Chicago. 

Winel.  Peter  Jr..  M.E.,  who  is  a  Sales 
Engineer  for  the  Central  Screw  Co.,  re- 
cently changed  his  address  to  1740  Hen- 
derson St.,  Chicago. 

Wobig.  Arthur  Hyde,  Arch.,  who  is 
Promotional  Manager  for  Sears  Roebuck 
&  Co.,  recentlv  changed  his  address  to 
2304    National    Ave.,    Milwaukee,   Wis. 

1938 

Chelgren,  William  Judo,  M.E.,  who  is 
connected  with  the  Remington  Arms  Co. 
in  Bridgeport,  Conn.,  recentlv  changed  his 
address  to  316  Stratfield  Road,  Bridge- 
port,  Conn. 

Faust.  Ralph  Matiiias,  M.E.,  recently 
changed  his  home  address  to  6522  Bos- 
worth,  Chicago. 

Schriebeb,  Albert  Nathan,  M.E..  under 
date    of    December   9,    1939,    wrote    to    the 
placement   office,   from    Bremerton,    Wash- 
ington  as    follows: 
Dear  Mr.  Schommer: 

After  my  graduation  I  worked  for 
Kalinin  Steiner,  Ch.E..  '24.  as  his  assistant 
at  the  Midwest  Heat  Service  Company, 
Mr.  Steiner  at  that  time  was  Chief  Engi- 
neer for  the  company.  The  work  con- 
sisted of  the  design,  supervision  of  in- 
stallation and  servicing  of  industrial  and 
domestic  oil  burning  systems. 

In  February  of  tins  year  I  accepted  an 
appointment  as  a  Junior  Mechanical  Engi- 
neer at  the  Puget  Sound  Navy  Yard 
where  I  am  now  employed.  I  have  been 
assigned  to  the  Ventilation  Planning  De- 
partment, and  am  doing  design  in  ven- 
tilation equipment  and  systems  for  naval 
vessels.  Dave  Rodkin,  M.E.,  '38,  my 
partner  at  Armour,  is  also  here  doing  the 
same  work,  and  in  fact  we  have  our  desks 
adjacent.  I  have  met  another  Armour 
man  in  the  Navy  Yard;  he  is  E.  C.  Dobbie, 
E.E.,  '11.  who'  is  in  the  Hull  Planning 
Department. 


When  I  was  in  Chicago  this  fall  I  was 
married  to  Miss  Jeanette  Barrett  on  Sep- 
tember 21.  a  graduate  of  the  U.  of  C.  She 
is   the  sister  of   Robert   Barrett,  M.E.,  '41. 

The  change  of  Armour's  name  to  the 
Illinois  Institute  of  Technology  came  as 
a  surprise,  but  the  more  I  have  thought 
about  it  the  better  I  like  the  idea.  I 
suppose  it  will  take  a  while  for  the  new 
name  to  be  publicized,  but  I  am  sure  that 
once  it  is,  the  good-will  that  has  been 
built  up  for  the  old  name  will  be  trans- 
ferred   to   the    new. 

I  hope  you  find  the  coming  holiday 
season  very  pleasant,  and  I  hope  to  be 
able  to  drop  in  to  see  you  when  I  am  in 
Chicago  again. 

Sincerely  yours, 

'A.  N.  Schriebeh. 

1939 

Buckman,  William  B.,  Ch.E.,  was  re- 
ported to  have  been  connected  with  the 
Jefferson  Electric  Co.  Mr.  Buckman  in- 
forms us  that  he  is  employed  in  the  Proc- 
ess Control  Department  of  the  Carnegie 
Illinois   Steel  Company. 

Carlson.  Ernest  C,  C.E.,  who  is  with 
the  Page  Engineering  Company,  was 
awarded  a  special  prize  in  the  Timber 
Bridge  Design  Contest  conducted  by  the 
National  Lumber  Manufacturers  Asso- 
ciation. 

Chaderton,  Julian  C,  C.E.,  recently 
changed  his  home  address  to  4702  N.  Win- 
chester Ave.,  Chicago. 

Gafney.  Jerome.  Ch.E.,  a  former  mem- 
ber of  the  class  of  1939,  passed  away  on 
December   19,  1939. 

Reii,  Carl  W.,  C.  E.,  who  is  with  the 
Ramtite  Company,  recently  was  awarded 
a  special  student  prize  in  the  Timber 
Bridge  Design  contest  sponsored  by  the 
National   Lumber   Manufacturers   Associa- 
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ENGINEERING   IN 
AIR  TRANSPORTATION 

(From  page  9) 
conducted  and  frequently  weaknesses 
are  discovered  and  corrected  with  the 
result  that  better  products  are  even- 
tually installed  in  the  fleet. 

Such  testing  requires  elaborate 
equipment  in  some  cases.  For  in- 
stance, United  Air  Lines  maintains 
one  twin-engine  airplane  for  the  sole 
purpose  of  conducting  tests  and  re- 
search under  actual  operating  condi- 
tions. Another  interesting  piece  of 
testing  equipment  is  the  altitude  cham- 
ber in  which  equipment  can  be  tested 
at  the  equivalent  of  any  altitude  de- 
sired up  to  approximately  65,000  feet 
above  sea  level.  The  altitude  cham- 
ber has  been  used  extensively  in  the 
development  of  oxygen  equipment  and 
of  various  radio  units  which  are  af- 
fected by  altitude. 

In  the  early  days  of  air  transporta- 
tion, airplanes  were  purchased  pretty 
much  "off  the  shelf."  The  operators 
had  limited  experience  in  this  new 
mode  of  transportation  and  were  not 
certain  what  demands  it  made  on  fly- 
ing equipment.  Furthermore,  the  re- 
quirements of  most  operators  were 
small  and  they  were  not  in  a  position 
to  have  special  airplanes  built  for 
them.  However,  as  air  transporta- 
tion has  grown,  this  situation  has 
changed.  For  example,  detailed 
specifications  for  the  Douglas  DC-4 
were  prepared  by  engineers  of  five 
major  air  lines  before  any  design 
work  was  started  by  the  manufac- 
turer. Engineering  representatives  of 
these  air  lines  followed  the  design, 
construction  and  testing  of  the  experi- 
mental airplane  in  minute  details.  As 
a  result,  the  thirty-six  production 
models  of  this  airplane  now  under  con- 
struction will  be  built  to  the  exact 
requirements  of  the  air  lines. 

COMMUNICATIONS    ENGI- 
NEERING DEPARTMENT 

In  any  transportation  system,  a 
rapid  and  accurate  network  of  com- 
munication is  essential.  Because  of 
the  speed  of  air  transportation  and 
because  of  its  dependence  on  imme- 
diate weather  information,  the  exist- 
ence of  an  elaborate  communications 
system  is  absolutely  necessary.  Con- 
tinuous radio  communications  are 
maintained  from  airplane  to  ground, 
ground  to  airplane,  and  point  to 
point  on  the  ground.  In  addition, 
leased  telegraph  wires  and  the  long- 
distance telephone  are  used  exten- 
sively. 

The  development  of  aircraft  radio 
has  been  continuous  and  rapid.  The 
original  development  work  of  the  two- 
way  airplane-ground  voice  radio  sys- 
tem   was    carried    out    almost    entirely 


by  the  communications  engineering- 
departments  of  the  pioneer  air  lines. 
Since  the  early  days  of  air  transpor- 
tation, some  of  the  air  lines  have 
maintained  well  equipped  radio  lab- 
oratories where  many  of  tile  radio 
units  now  in  use  were  designed  and 
developed.  This  applies  not  only  to 
the  voice  transmitters  and  receivers 
but  also  to  the  radio  range  receivers 
and  radio  direction  finders  now  stand- 
ard equipment  on  most  transport  air- 
planes. 

In  the  last  three  or  four  years  two 
very  important  radio  aids  have  been 
brought  near  perfection  by  the  joint 
efforts  of  the  air  lines'  communica- 
tions engineers  and  certain  radio 
manufacturers.  They  are  the  radio 
instrument  landing  system  and  the 
terrain  clearance  indicator.  The  first 
of  these  allows  an  airplane  to  be 
landed  accurately  on  the  runway  of 
an  airport  under  conditions  where  the 
pilot  can  see  nothing  outside  of  the 
cockpit.  When  this  system  is  put  into 
general  use  in  the  next  year  or  two  it 
will  make  the  operation  of  transport 
airplanes  largely  independent  of 
weather  conditions.  The  second  de- 
velopment, the  terrain  clearance  in- 
dicator, is  in  reality  a  radio  altimeter 
which  records  accurately  the  height 
of  the  airplane  above  any  obstruction 
on  the  ground. 

The  communications  engineering 
department,  like  the  airplane  en- 
gineering department,  is  constantly 
faced  with  the  problem  of  making 
equipment  work  efficiently  and  eco- 
nomically. Seldom  does  new  radio 
equipment  work  perfectly  and  conse- 
quently it  must  be  redesigned  and  re- 
worked as  tests  and  service  experience 
indicate  this  to  be  necessary. 

The  communications  engineering  de- 
partment is  also  responsible  for  de- 
termining what  ground  communica- 
tions to  use  in  order  that  the  most 
efficient  and  economical  service  shall 
be  obtained.  This  requires  a  con- 
tinuous study  not  only  of  the  tele- 
graph and  telephone  services  available 
but  also  a  complete  familiarity  with 
the  ever-changing  requirements  of  the 
air-transport  company. 

Because  the  communications  engi- 
neering department  is  made  up  of 
electrical  and  radio  engineers,  it  is 
also  responsible  for  the  development 
of  electrical  equipment,  other  than 
radio,  on  the  airplanes.  In  recent 
years  much  research  has  been  con- 
ducted toward  the  development  of 
more  efficient  and  lighter  airplane 
electrical  systems. 

BUILDING  ENGINEERING 
DEPARTMENT 

Like  any  other  business,  an  air- 
transport   company    requires    a    plant 


on  the  ground.  Due  to  the  nature  of 
air  transportation,  its  ground  plant 
must  be  far  flung.  Furthermore,  spe- 
cialized buildings  are  required  and 
the  rapid  growth  of  business  and  fly- 
ing equipment  has  necessitated  fre- 
quent changes  of  the  ground  plant. 
These  conditions  have  given  rise  to 
the  development  of  building-engineer- 
ing departments  by  the  air  transpor- 
tation companies.  These  departments 
are  made  up  of  men  with  building-en- 
gineering, architectural  or  building- 
contracting  experience.  They  design 
revisions  to  existing  buildings  and  de- 
termine how  the  requirements  of  the 
company  can  best  be  met  in  new 
buildings. 

In  these  brief  notes  an  effort  has 
been  made  to  show  what  part  engi- 
neering and  engineers  play  in  the  com- 
plex business  of  air  transportation.  It 
is  a  young  business  and  constantly 
changing,  with  the  result  that  the  air- 
line engineer  is  constantly  "on  his 
toes"  keeping  up  with  the  parade. 
Truly  the  best  motto  for  the  air  line 
engineering  departments  is  "Never  a 
dull    moment." 
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TRAFFIC  CONTROL 

(From   page   15] 

controller   to   insure   their   keeping   in 
step  on  the  designed  cycle. 

The  flexible  progressive  system 
uses  a  common  cycle  length  through- 
out the  system  but  the  split  of  this 
cycle  into  color  phases  at  the  various 
intersections  is  made  in  accordance 
with  a  timing  schedule  so  as  to  permit 
continuous  undelayed  progression  of  a 
group  of  vehicles  along  the  street  at 
ii  planned  rate  of  speed.  The  phases 
of  the  cycle  at  any  one  intersection 
are  adjusted  to  the  traffic  needs  at 
that  particular  point. 

The  difference  in  time  between  the 
appearance  of  the  same  color  indica- 
tion at  the  various  intersections,  as 
compared  with  some  reference  time, 
is  called  the  offset.  The  modern  flex- 
ible system  permits  the  use  of  more 
than  one  offset  during  the  day  so  that 
the  signals  may  be  made  to  facilitate 
unidirectional  flows  of  traffic.  For 
example,  a  north  and  south  street  may 
have  its  signals  offset  to  favor  city- 
bound  southward  traffic  during  the 
morning  rush  period,  have  a  second 
offset  for  normal  operation  and  a  third 
offset  to  favor  northward  home-bound 
traffic  in  the  evening.  A  master  con- 
troller is  a  necessity  in  the  flexible 
system. 

Pedestrian-actuated  signals  may 
also  be  used  as  a  part  of  a  traffic-ac- 
tuated installation  and  in  some  cases 
have  been  used  with  other  types  where 
pedestrian  traffic  is  exceptional  and 
vehicle  volume  relatively  light,  as  fre- 
quently occurs  near  school  buildings. 
Timing  cycles  are  always  designed 
with  the  pedestrian  as  one  of  the  fac- 
tors. One  of  the  functions  of  the  am- 
ber color  between  the  green  and  red 
is  to  allow  the  pedestrian  caught  off 
the  curb  to  reach  the  sidewalk  before 
opposing   traffic   starts. 

The  ultimate  in  traffic  signal  sys- 
tems is  the  progressive  type  with  the 
addition  of  signal  faces  to  control 
turning  movements  and  pedestrian 
crossings.  The  signal  system  of  down- 
town Michigan  Boulevard  in  Chicago 
is  a  famous  example  of  complete  traf- 
fic control. 

Placement  of  the  signal  standards, 
the  design  of  the  signal  faces,  the  po- 
sition of  the  colors  on  any  side  of  the 
signal  head,  the  exact  color  of  the 
lenses  and  many  minor  points  of  de- 
sign are  standardized  but  have  not 
vet  received  uniform  adoption  by  mu- 
nicipalities. The  standard  color  posi- 
tion is  red  at  the  top,  amber  next  be- 
low red,  and  green  below  the  amber, 
with  other  indicators  such  as  turn  or 
walk  lamps  below  the  green.  Uni- 
formity of  this  placement  builds  habit 
in   the  driver   and   likewise   aids   color- 
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blind  drivers  who  watch  the  position 
of  the  lighted  lens. 

All  of  these  various  signal  types 
have  their  definite  warrants  for  usage 
and  an  intersection  should  never  be 
signalized  unless  a  traffic  study  has 
shown  that  the  standard  requirements 
for  a  signal  of  some  type  exist.  In 
general  1,000  vehicles  per  hour  for 
eight  hours  is  the  principal  require- 
ment for  a  signal.  Combinations  of 
conditions  are  also  recognized  as  war- 
ranting a  signal.  The  general  condi- 
tions warranting  the  use  of  fixed  time 
signals  are  as  follows:  (1)  minimum 
vehicular  volume;  (2)  heavy  left  turn 
volume;  (3)  minimum  pedestrian  vol- 
ume; (-1)  coordination  of  movement; 
(5)  through  highway;  (6)  accident 
hazard  (only  with  heavy  volume)  ; 
and  (7)  a  combination  of  factors.  The 
exact  volumes  for  each  case  are  given 
in  the  Manual.  The  survey  to  deter- 
mine the  warrant  should  in  all  cases 
be  made  by  a  competent  engineer  with 
special  traffic  training.  The  traffic- 
actuated  signal  likewise  has  its  stand- 
ard warrants  for  application. 

There  has  been  more  abuse  of  the 
principles  of  traffic  signal  placement 
than  any  of  other  element  of  traffic 
control.  The  average  citizen  after 
hearing  the  squeal  of  brakes  at  an 
intersection  near  his  home  usually 
rushes  to  his  alderman  and  sets  up  a 
clamor  for  signals. 

Smaller  communities  seem  to  feel 
they  must  have  signals  as  an  element 
of  civic  pride.  In  many  cases  sig- 
nalization  has  produced  a  higher  acci- 
dent rate  than  existed  before  the  in- 
stallation. This  of  course  would  only 
occur  if  signals  had  been  placed  with- 
out a  careful  study  of  the  intersection 
by  a  traffic  engineer.  The  writer 
wishes  to  stress  the  point  here  that 
there  is  no  uniform  solution  for  traffic 
hazards  of  any  one  type  but  that  each 
must  be  given  individual  study  before 
any  remedial  measures  are  applied. 
Pavement  Markings. 

Pavement  markings  are  not  gener- 
ally recognized  as  traffic-control  de- 
vices but  they  are  invaluable  and  as- 
sume major  importance  in  some  loca- 
tions. The  center  stripe  to  divide  op- 
posing streams  of  traffic  from  each 
other  or  to  guide  a  stream  around  an 
obstruction  is  a  necessary  and  useful 
device.  The  trend  at  present  is  to 
add  a  distinctive  type  of  center  mark- 
ing to  indicate  when  passing  is  dan- 
gerous. The  double  stripe  is  quite 
common,  an  additional  stripe  on  the 
driver's  side  of  the  center  line  indi- 
cating that  it  is  unsafe  to  cross  the 
lines.  Wavy  or  snake-like  center  lines 
have  been  tried  as  indicators  of  an 
approached  hazard  but  maintenance 
cost    as   well    as    the   effect    upon    the 


driver  has  indicated  its  unsuitability. 
Pavement  markings  are  also  used  to 
delineate  parking  zones,  loading 
zones,  safety  zones,  pedestrian  cross- 
walks and  distinct  lanes  of  broad 
highways.  Lettering  painted  upon  the 
pavement  has  had  considerable  usage 
but  is  not  very  common  at  present  ex- 
cept for  railroad-crossing  warnings. 
Islands. 

An  island  is  a  raised  area  for  the 
purpose  of  excluding  vehicular  traffic 
either  to  provide  segregation  of  vehi- 
cles and  pedestrians  or  to  control  con- 
flicting traffic  streams.  Safety  zones, 
street-car  loading-platforms  and  pe- 
destrian refuge-zones  are  examples  of 
island  usage  to  segregate  the  two 
principal  elements  of  traffic.  The  traf- 
fic island  for  the  control  of  vehicular 
movement  may  be  one  of  three  types : 
(1)  divisional;  (2)  channelizing;  and 
(3)  rotary. 

The  divisional  island  is  used  to  sep- 
arate opposing  parallel  streams  of 
traffic  or  to  segregate  streams  of  vary- 
ing speeds  moving  in  the  same  direc- 
tion. Center  parkways  have  become 
quite  common,  but  separating  islands 
for  speed  lanes  are  not  in  common 
use.  Chicago  is  to  have  an  installa- 
tion of  elevating  divisional  islands  to 
facilitate  unidirectional  major  flow 
along  the  north  shore.  These  islands 
will  provide  the  separation  between 
opposing  streams  of  traffic  according 
to  the  number  of  lanes  required  in 
each  direction  at  any  time  of  the  day. 
While  expensive,  they  will  undoubt- 
edly be  effective,  and  certainly  will 
be  more  sightly  than  wooden  horses 
set  on  the  pavement. 

Channelizing  islands  are  of  irregu- 
lar shape,  generally  triangular,  and 
are  usually  placed  in  areas  not  used 
or  needed  by  normal  traffic  flow. 
Their  function  is  to  limit  the  possible 
paths  of  a  vehicle  through  an  area  to 
those  which  provide  the  best  move- 
ment of  the  traffic  streams. 

They  make  the  correct  driving  pro- 
cedure the  easiest  for  the  driver  to 
follow.  By  them  turning  movements 
may  be  separated  from  the  main 
stream  without  disturbing  linear  flow. 
The  psychological  advantage  of  the 
channelizing  island  lies  in  the  fact 
that  it  limits  driver  decisions  to  one 
at  a  time.  In  treating  a  large  inter- 
section-area it  is  quite  common  among 
traffic  engineers  to  determine  the  most- 
used  pathways  by  observing  tire 
tracks  in  the  snow  or  in  flour  spread 
over  the  area.  Channelizing  islands 
are  then  used  to  fill  the  areas  show- 
ing few  tracks.  This  method  gives  the 
correct  solution  since  in  any  situation 
the  action  of  the  majority  of  drivers 
is  usually  the  correct  practice.  In 
new  construction,  placement  of  chan- 
nelizing   islands    is    determined    upon 
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the  basis  of  allowing  each  particular 
traffic  stream  to  accomplish  its  desire 
with  the  smoothest  flow  and  the  least 
interference  with  other  streams. 

The  rotary-traffic  island  or  traffic 
circle  is  placed  at  the  center  of  an 
intersection  area  in  order  to  raise  the 
intersection  capacity  as  close  as  pos- 
sible to  the  capacity  of  the  intersect- 
ing highways.  Traffic  flows  to  the 
right  around  such  an  island,  weaving 
into  other  traffic  until  it  reaches  the 
desired  exit  street.  No  vehicles  can 
meet  at  right  angles  and  no  left 
turns  can  be  made  in  a  rotary  sep- 
arator. Instead  of  complete  stoppage 
of  intersecting  streams  we  achieve  a 
merging  at  slightly  reduced  speeds 
and  a  separation  into  individual 
streams  again,  with  very  small  delay 
to  the  vehicles.  Rotary  islands,  prop- 
erly designed  with  triangular  chan- 
nelizing islands  at  each  street  en- 
trance, will  safely  handle  large  vol- 
umes of  traffic  at  a  fraction  of  the 
cost  of  a  grade-separation  structure. 
In  a  good  many  cases  grade  separa- 
tions have  been  built  where  rotary 
islands  would  easily  have  handled  the 
traffic.  For  many  intersections  the 
grade  separation  is  of  course  the  only 
solution,  provided  the  traffic  flow  is 
not  so  complicated  that  the  structure 
becomes  a  maze  to  the  drivers.  The 
engineer  must  be  careful  not  to  over- 
estimate the  ability  of  the  average 
driver  to  solve  a  puzzle  while  driving 
at  the  usual  highway  speeds. 
Parking 

The  problem  of  vehicle  parking  is 
one  of  the  chief  worries  of  city  traffic 
engineers.  From  a  legal  point  of  view 
the  primary  purpose  of  a  street  is  the 
movement  of  traffic.  Courts  have  held 
that  streets  may  be  used  for  other 
secondary  purposes  only  when  such 
use  does  not  interfere  with  the  pri- 
mary function  of  the  street.  Retail 
merchants  frequently  have  the  opin- 
ion that  the  prohibition  of  parking  will 
ruin  business,  but  business  surveys, 
after  parking  restriction  is  in  force, 
almost  invariably  show  an  increase  in 
business  volume.  No  definite  solution 
to  the  parking  problem  has  been 
found  and  it  continues  to  be  a  prime 
source  of  discussion  among  traffic  en- 
gineers and  citizens  as  well.  Parkins 
meters  at  the  curb,  operated  by  coin 
for  a  small  fee  per  hour  have  proved 
successful  in  some  cities.  Their  suc- 
cess  is  due  to  the  fact  that  they  allow 
more  efficient  use  of  curb  space 
through  the  shortening  of  the  parked 
time  per  car.  In  all  parking  problems 
it  is  the  long-term  parker  who  causes 
the  principal  difficulty  through  re- 
ducing capacity.  Of  course  he  must 
park  somewhere  and  some  persons 
have    suggested    that   municipal    park- 


ing lots  should  be  provided  near  every 
business  district.  The  long-term 
parker  of  course  does  not  cause  any 
interference  with  traffic  except 
through  occupying  one  lane  at  the 
curb.  Cars  moving  in  and  out  of 
parking  spaces  interfere  directly  with 
at  least  one  moving  traffic  stream. 
Opinion  on  the  position  of  parking 
is  well  crystallized  in  favor  of  park- 
ing parallel  to  the  curb  as  there  is 
less  street-width  used  in  the  total 
parking  operation.  Car-berth  capac- 
itv  in  parallel  parking  is  of  course 
less  than  in  angle  parking.  As  in 
the  other  phases  of  traffic  control,  no 
changes  in  parking  regulations  should 
ever  be  made  without  a  sound  analysis 
of  conditions  as  disclosed  by  a  park- 
ing survey. 

The  subject  of  traffic  engineering 
surveys,  which  has  been  indicated  as 
a  necessary  part  of  the  solution  of 
any  traffic  problem,  is  in  itself  a 
broad  and  complex  field.  It  is  a  seri- 
ous mistake  for  anyone  to  assume  that 
traffic  surveys  and  traffic-control 
problems  can  be  handled  by  any  en- 
gineer, for  they  require  a  high  degree 
of  specialized  knowledge  and  skill. 
There  are  scarcely  150  men  in  the 
United  States  who  could  be  classified 
as  competent  traffic  engineers. 

The  writer  has  confined  this  paper 
principally  to  the  standard  traffic  con- 
trol devices  and  has  attempted  to  in- 
dicate the  nature  of  the  problems 
encountered  as  well  as  to  show  the 
extraordinary  type  of  engineering 
knowledge  and  skill  necessary  in  a 
successful  traffic  engineer. 
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RESEARCH   IN  MATHEMATICS 

(From  page  19) 
this  will  ultimately  yield  much  valu- 
able information  concerning  such 
classical  problems  as  the  solution  of 
algebraic  equations. 

Geometry,  long  ago  having  aban- 
doned such  restrictive  problems  as  the 
construction  of  figures  by  ruler  and 
compass,  has  reached  a  point  where 
almost  any  collection  of  things  and  of 
rules  of  handling  these  things  is 
thought  of  as  forming  a  space.  The 
power  of  modern  geometry  lies  in  the 
fact  that  mathematical  entities  such 
as  numbers  and  curves  can  be  thought 
of  as  points  in  various  kinds  of  spaces 
so  that  geometrical  methods  yield  re- 
lations between  these  things  that  could 
not  be  obtained  otherwise.  An  exam- 
ination of  the  numerous  geometrical 
papers  constantly  appearing  in  the 
research  journals  reveals  that  a  figure 
(drawing)  is  as  rare  as  a  needle  in 
a  haystack,  for  the  modern  symbolic 
technique  of  treating  geometrical 
questions  and  the  development  of 
postulational  methods  makes  figures 
almost  always  unnecessary. 

The  major  present  development  in 
geometry  is  topology,  of  which  the 
most  famous  unsolved  but  very  spe- 
cial problem  is  the  four-color  prob- 
lem, namely,  that  any  map  can  be 
colored  with  four  colors  in  such  a  way 
that  no  two  adjacent  countries  have 
the  same  color.  That  this  can  be  done 
with  five  colors  has  been  proved,  and 
that  there  are  maps  that  require  four 
colors  has  also  been  demonstrated.  In 
1938  Philip  Franklin  extended  the 
existing  proof  for  30  countries  to  31 
countries.  The  general  proof  of  the 
four-color  theorem,  if  true,  will  prob- 
ably come  as  a  product  of  the  further 
development  of  topology,  for  which 
already  a  number  of  applications  to 
such  subjects  as  electrical  networks 
and  the  motion  of  material  particles 
have  been  found.  The  point  of  view 
of  topology  has  been  applied  with 
much  success  to  algebra  and  analysis. 
Among  the  many  problems  in  analysis 
in  which  there  has  been  considerable 
interest  is  the  problem  of  Plateau, 
namely,  that  of  finding  a  surface  of 
least  area  that  can  be  passed  through 
an  arbitrarily  given  closed  curve.  In 
the  last  ten  years  distinct  solutions 
for  this  problem  have  been  obtained 
by  Jesse  Douglass  and  Tibor  Rado, 
but  the  subject  is  by  no  means  ex- 
hausted. 

The  field  of  analysis  has  attracted 
more  researchers  than  any  other  of 
the  branches  of  mathematics.  Much 
of  the  recent  progress  in  this  field  is 
due  to  the  development   of  spaces  of 


infinitely  many  dimensions  initiated 
by  David  Hilbert,  considered  the 
greatest  living  mathematician  of  our 
time. 

In  mathematical  logic  there  is  con- 
siderable interest  in  the  application  of 
the  methods  of  modern  algebra,  due 
largely  to  the  work  of  George  Boole 
(1854),  and  Marshall  Harvey  Stone 
(1936). 

From     the    form    of    mathematical 
proofs    as    given    in    the    literature    a 
novice    in    the    subject    may    conclude 
that   the    mind     of     a     mathematician 
operates    much    like    a    slot    machine. 
That  with  a  small  initial  impulse  the 
mathematician  lays  down  a  set  of  as- 
sumptions,    and     automatically     from 
step  A  his  mind  yields  step   B,  from 
step  B,  step  C,  and  so  on  in  a  continu- 
ous   stream    until    the    machine    stops 
suddenly     with     a     finished     theorem 
completely  proved,  and  the  mathema- 
tician   realizes    that    he    has    hit    the 
jackpot.      Actually,   by   some   manner 
or  the  other  which  cannot  always   be 
explained    the    mathematician    gets    a 
hunch  that  something  is  true,  and  then 
tries  to  find  a  proof  for  it.     Often  he 
makes     dozens     of     unsuccessful     at- 
tempts before  finding  a  correct  dem- 
onstration   for   his   assertion,   if   he   is 
so  fortunate  as  to  find  one  at  all.     In 
publishing  his  results  these  unsuccess- 
ful attempts   are  not  even  mentioned. 
Although  the  results  of  mathemati- 
cal investigations  are  published  in  the 
form  of  articles,  called   "papers,"   in 
research   journals,   the  mathematician 
does  not  set  out  for  himself  the  task 
of    writing    a    paper,    but    rather    he 
attempts      to      solve      some      problem 
needed  to  fill  in  the  structure  of  his 
field.     After  the  development  has  at- 
tained a  certain  completeness,  and  im- 
portant  discoveries   have   been    made, 
the  work  is  turned  over  to  the  public 
in  the  form  of  a  mathematical  paper. 
Such    papers    are   the   by-products    of 
research,    necessary    to    preserve    the 
discoveries   of   the   mathematician   for 
the   benefit   of  contemporary   workers 
and  future  generations.     Although  the 
greatest     mathematicians     of     history 
have  been  prolific  in  ideas  and  in  the 
publication  of  their  ideas,  it  is  not  to 
be  conceived  that  the  mere  production 
of    numerous    mathematical    papers    is 
a   measure    of   greatness    or   the   main 
goal    of    the    researcher.      A    hundred 
mathematical    papers    of    low    quality 
published  in  second-rate  journals  are 
hardly  to  be  compared  with  one  first- 
class    paper    in    a    good    journal.      So 
much    aversion    did    the   late    Eliakim 
Hastings    Moore,    in    many   ways   the 
leading    American    mathematician    of 
his  time,   feel  about  publications  that 
he   died  leaving    unprinted    so    much 
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worth-while  material  that  one  of  his 
former  students  has  spent  the  last  ten 
years  whipping  these  results  into 
shape  for  publication,  and  the  task  is 
by  no   means   completed. 

There  are  in  America  five  research 
journals  of  mathematics,  in  quality 
unexcelled  by  any  others  in  the  world. 
Of  these  the  American  Journal  of 
Mathematics,  the  Duke  Mathematical 
Journal,  and  the  Annals  of  Mathe- 
matics appear  quarterly,  while  the 
Transactions  of  the  American  Mathe- 
matical Society  and  the  research  is- 
sues of  the  Bulletin  of  this  society 
appear  six  times  a  year.  Each  of 
these  journals  except  the  bulletin  con- 
tains 800-1000  pages  a  year,  while 
the  Bulletin  publishes  somewhat  less. 
From  a  glance  at  these  journals  the 
reader  is  impressed  by  the  absence  of 
advertising,  and  pictures  of  any  sort. 
These  journals  maintain  a  uniform 
standard  of  excellence,  with  the  An- 
nals of  Mathematics  and  the  Transac- 
tions holding  the  lead  with  the  policy 
of   favoring  longer  papers. 

The  research  journals  demand  that 
the  papers  submitted  to  them  for  pub- 
lication contain  new  results  of  signifi- 
cance, and  that  they  be  written  in  a 
clear  but  highly  abbreviated  style. 
Since  the  research  mathematical  jour- 
nals are  available  in  all  of  the  major 
universities  of  the  world,  and  articles 
containing  new  mathematical  contri- 
butions published  anywhere  are  re- 
viewed in  an  abstract  journal,  it 
would  be  considered  highly  unethical 
to  attempt  to  publish  the  same  mate- 
rial in  two  journals,  no  matter  how 
distantly  separated  are  the  places  of 
publication.  Thus,  research  papers 
appearing  in  one  journal  are  not 
translated  from  one  language  to  an- 
other, the  translation  appearing  in 
another  research  journal.  The  insist- 
ance  on  new  material  and  great  brev- 
ity of  style  is  necessitated  by  the  rela- 
tively high  cost  ($8-$10  per  page)  of 
printing  mathematical  articles,  and 
the  constant  pressure  of  material  for 
publication.  This  pressure  imposes  a 
lapse  of  at  least  eight  to  twelve 
months  between  the  receipt  of  a  paper 
by  a  journal  and  the  date  of  its  ap- 
pearance. A  recent  survey  shows 
that  fifty  per  cent  of  the  published 
mathematical  research  in  America  is 
the  product  of  five  per  cent  of  the 
doctors  of  philosophy  in  this  field. 

A  mathematical  paper  is  at  best  an 
outline  of  a  process  of  reasoning,  the 
reader  being  left  to  supply  the  inter- 
mediate steps  as  he  finds  it  necessary. 
Throughout  this  article  the  word  "the- 
ory" has  been  used  in  the  usual  math- 
ematical sense  of  development,  with- 
out meaning  to  imply  by  this  term  that 
the  mathematician  is  uncertain  as  to 
the    validity    of   his    work    or    his    as- 


sumptions. As  mathematics  there  is 
no  question  as  to  the  truth  of  the  the- 
ory of  relativity,  whereas  its  being  a 
perfect  fit  to  the  material  universe  is 
not  claimed.  Since  each  result  in  a 
mathematical  paper  can  be  checked 
directly  by  the  referee  or  referees 
who  decide  as  to  whether  or  not  the 
work  merits  publication,  the  scientific 
standards  of  the  mathematical  jour- 
nals is  exceedingly  high. 

Of  the  two  mathematical  organiza- 
tions in  America,  the  American  Math- 
ematical Society  encourages  research 
and  aids  in  the  support  of  the  various 
American  research  journals,  while  the 
American  Mathematical  Association 
caters  to  exposition,  publishing  its 
own  journal,  the  American  Mathemat- 
ical Monthly,  which  favors  articles 
which  the  mathematician  considers  to 
be  of  the  more  popular  variety. 

Some  idea  of  the  growth  of  mathe- 
matics in  the  United  States  can  be 
gathered  from  the  increase  in  mem- 
bership of  the  American  Mathemati- 
cal Society  from  260  in  1895  to  2,200 
in  1938,  and  the  increase  in  the  cost 
of  publications  from  $556  in  1895  to 
$30,500  in  1938.  Due  in  part  to  the 
invigorating  influx  of  several  of  Eu- 
rope's most  brilliant  scientists,  math- 
ematical activity  in  the  United  States 
and  Canada  has  had  a  very  rapid  rate 
of  growth,  while  in  many  other  coun- 
tries it  has  been  definitely  on  the  de- 
cline. Thus  the  eyes  of  Europe,  the 
mother  of  learning,  are  turning  to  the 
west. 

Here  at  Armour  Institute  active  re- 
search is  being  carried  out  in  Algbera, 
geometry,  analysis,  and  applied  math- 
ematics. Much  progress  has  been 
made  in  the  problem  of  Plateau ;  in 
the  study  of  spaces  of  infinitely  many 
dimensions,  which  spaces  have  appli- 
cation to  the  determination  of  the  fre- 
quencies of  lines  in  the  spectrum 
bands  of  elements ;  and  in  the  general 
theory  of  functions  and  the  conformal 
mapping  of  spaces — fields  applied  so 
successfully  to  such  things  as  aerody- 
namics. The  theory  of  polynomials 
with  application  to  the  solution  of 
equations  and  the  structure  of  curves 
and  surfaces  in  space,  as  well  as  the 
study  of  properties  of  matrices,  used 
in  civil  and  electrical  engineering,  is 
proceeding  with   success. 

There  are  also  investigations  in  ap- 
plied mathematics  on  the  properties 
of  elastic  and  plastic  bodies,  the  flow 
of  fluids,  and  the  motion  of  particles, 
with  application  to  such  topics  as  the 
pivoting  of  teeth,  the  shape  of  propel- 
lers and  wings  of  aeroplanes,  and  the 
transmission  of  heat.  These  activities 
give  Armour  Institute  one  of  the  lead- 
ing places  in  pure  and  applied  math- 
ematics among  the  engineering  col- 
leges. 
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MODERN  PIONEER- 

(From  page  28) 
part  responsible  for  the  efficiency  of 
communications  and  the  wide-spread 
use  of  Teletype  and  telegraphic  de- 
vices throughout  the  United  States. 
The  general  use  of  the  machines  based 
upon  Mr.  Krum's  inventions  con- 
tributed to  greatly  increasing  the 
speed  and  volume  of  telegraphic  com- 
munication, resulting  in  better  and 
faster  service  to  the  public  by  air, 
land,  and  sea." 

CARL  PFANSTIEHL,  former 
student,  A.  I.  T.,  Vice  President  and 
Director  of  Research,  Pfanstiehl 
Chemical  Company,  Inc. 

"Mr.  Pfanstiehl  organized,  about 
thirty  years  ago,  the  Pfanstiehl  Elec- 
trical Laboratory,  now  known  as  the 
Fansteel  Metallurgical  Corporation. 
The  latter  company  has  made  wide 
and  valuable  application  of  Mr.  Pfan- 
stiehl's  patents  and  development  work 
in  the  field  of  the  rarer  metals  such 
as  tungsten,  molybdenum,  and  espe- 
cially of  tantalum  and  columbium.  He 
also  originated  a  new  method  for  the 
manufacture  of  automobile  spark  coils. 
It  is  certain  that  these  inventions  and 
their  development  have  had  real  eco- 
nomic value,  including  social  advance 
by  way  of  employment  in  new  fields 
and   lower  cost  of  essential  articles." 
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MIDWEST  POWER  CONFERENCE 

(From   page  31  ) 

(b)  The  Santee-Cooper  Project.  L. 
F.  Harza,  Harza  Engineering 
Co.,   Chicago. 

(c)  The  Hydrological  Factors  in 
the  Design  of  a  Dam.  James  S. 
Bowman,  Tennessee  Valley  Au- 
thority, Knoxville,  Tenn. 

(d)  Discussion. 

12:00  Noon.     Joint  Luncheon  with  A. 
I.  E.  E. 

Speaker:   L.   W.   W.    Morrow.   Edi- 
torial     Director,      McGraw-Hill 
Publications,  Chicago. 
1 :30  P.  M.     Bus  leaves  Palmer  House 
for  Inspection  of  Plant  of  the  Elec- 
tro-Motive    Corp.,     Subsidiary     of 
General  Motors,  LaGrange,  111. 
4:15   P.   M.      Bus   returns   to   Palmer 

House. 
8:00   P.   M.      Smoker. 

Entertainment  will  include  an  illus- 
trated story  of  the  power  features  of 
the  Snow  Cruiser  and  its  trip  to  Bos- 
ton. Dr.  Thos.  C.  Poulter  of  the 
Armour  Research  Foundation,  who 
supervised  the  design  of  the  Cruiser 
and  went  with  it  to  the  Antarctic  Con- 
tinent, is  expected  to  be  present  at 
the   smoker. 


THE  BOOK  SHELF 

(From   page  34) 

"Christmas  holiday" — with  the  under- 
standing that  he  might  turn  it  into 
a  kind  of  Roman  holiday  if  he 
chooses.  He  does  choose;  but  at  the 
very  outset  of  bis  adventurings  he 
meets  a  young  woman  who  tells  him 
of  a  lift'  so  utterly  different  from  his, 
that  he  expends  his  holiday  in,  one 
might  say,  charity;  and  he  returns 
borne  an  altered  man.  Now,  a  great 
writer    might    have    knocked    you    out 


I'VE  BEEN  THINKING  AGAIN 

(From  page  32) 
Gradually,  I  think,  we  are  doing 
things  better  in  this  respect  than  when 
I  was  a  student.  Summer  work  in  in- 
dustry is  often  urged  upon  students, 
as  a  means  of  learning  many  things 
the  college  cannot  teach.  Inspection 
trips  to  industrial  plants  are  now 
quite  common,  and  should,  it  seems  to 
me,  be  organized  as  a  definite  part  of 
the  curricullum.  Reports  should  be 
required  from  all  students,  and  cred- 
its should  be  given  for  the  work. 
Finally,  there  is  the  cooperative  plan 
which  seems  to  provide  a  splendid 
balance  between  life  in  college  and 
life  in  industry.  Whatever  the  plan, 
we  teachers  should  remember  that  be- 
yond Commencement  Day  a  crisis 
lurks.  It  will  be  met  with  courage 
and  high  endeavor  if  we  have  done 
our  full  duty. 

Well,  I  have  been  thinking  quite  a 
while  tonight,  and  the  winter  sky  has 
changed  a  bit.  Venus,  elusive  as 
feminine  charm,  has  given  her  pur- 
suers the  slip  and  disappeared  be- 
neath the  horizon.  The  others  will 
soon  be  gone  but  they  will  all  be 
back  tomorrow  night.  It  might  be 
well  to  keep  them  in  mind,  for  they 
are  wortli  more  than  a  glance. 
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stall a  gas  holder  with  sufficient  capac- 
ity to  supply  gas  to  the  burners  or 
engines  during  the  period  of  low  pro- 
duction. Hortonspheres  similar  to  the 
above  installation  at  one  of  the  Cleve- 
land, Ohio  sewage  plants  are  often 
used.  It  is  57  ft.  6  in.  in  diameter  and 
operates  at  29.0  lbs.  per  sq.  in.  pres- 
sure. 

Hortonspheres  have  several  advan- 
tages for  sewage  plant  service.  They 
are  relatively  small  and  pleasing  in 
appearance.  There  are  no  moving 
parts  to  require  maintenance  or  water 
seals  to  heat.  They  are  separate  from 
the  digester,  eliminating  unsightliness 
caused  by  the  shell  coming  in  contact 
with  sewage. 


of  the  ring  with  that ;  but  it  is  banal, 
isn't  it?  Mr.  Somerset  Maugham 
seems  to  have  thought  so.  As  a  con- 
sequence he  introduces  the  irrelevant, 
be  expands  each  incident  as  much  as 
he  possibly  can ;  and  although  even 
there  a  first-string  writer  might 
have  justified  bis  florillations,  Mr. 
Maugham  becomes  merely  tedious. 
We  get  a  host  of  quite  unnecessary 
and  unimportant  information;  we  are 
told  at  length  about  the  young  man's 
family,  their  tastes  and  proficiencies 
in  art  and  music,  their  concurrences 
and  dissensions,  their  ambitions  and 
occupations,  with  a  good  deal  of  their 
ancestry  thrown  in ;  we  are  told  end- 
lessly about  an  uninteresting  young 
man  named  Simon,  who  figures 
slightly  if  at  all  in  the  plot;  and  when 
the  young  lady  comes  in — I  suppose 
I  should  say  young  woman  in  this 
case — we  are  treated  to  her  views  on 
art  and  music  (views  I  should  be  in- 
clined to  deprecate,  although  Mr. 
Maugham  admires  them),  and  so  on. 
and  so  forth.  Certainly  some  parti- 
cles of  all  this  are  needed  to  make 
clear  the  nature  of  the  change  occur- 
ring in  the  young  man,  Charley 
Mason ;  but  Maupassant,  for  one, 
would  have  got  the  whole  thing  in 
the   twinkling  of  an  eye. 

If  one  can  read  as  he  runs,  how- 
ever, a  certain  pleasure  can  be  got 
from  the  novel ;  a  hasty  reading 
would  mercifully  obscure  a  good  deal 
that  a  more  careful  one  would  call 
into  question.  The  characters  are  not 
ill-drawn,  though  they  are  not  always 
intelligible;  and,  while  no  one  has 
ever  insisted  that  Mr.  Maugham  is  a 
stylist  the  style,  despite  certain  in- 
eptitudes, is   not   unpleasant. 
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staff  of  Armour  Institute  of  Technol- 
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Frank  C.  Vil-  Va.  Polytechnic 

brandt  Institute 

John  I.  Yellott        Stevens  Institute 

The  following  program  of  specialized 
graduate  classes  has  been  arranged  to 
provide  an  opportunity  for  graduate 
work  in  the  summer  on  the  highest 
possible  plane. 

It  is  the  policy  of  the  Institute  to  in- 
vite scientists  of  great  distinction  to 
lecture  each  summer  on  modern  devel- 
opmens  in  engineering  and  science. 


FOUR-WEEK  TERMS 

The  first  term  will  extend  from  June 
17  to  July  13;  the  second  term  from 
July  15  to  August  10;  the  third  term 
from  August  12  to  September  7. 

INTENSIVE  STUDY 

The  typical  course  listed  will  meet  for 
the  equivalent  of  two  hours  lecture 
daily  (including  Saturdays)  for  four 
weeks.  The  student  will  carry  only 
one  course  for  credit  (4  semester 
hours)  during  each  period  of  four 
weeks.  Attention  to  the  subject  mat- 
ter of  one  course  only  should  make 
rapid  development  possible. 

TUITION 

The  tuition  fee  will  be  10  dollars  per 
credit  hour  or  10  dollars  per  course 
of  four  weeks.  Fees  for  half  courses 
wiill  be  25  dollars. 

AUDITORS 

A  student  regularly  enrolled  for  credit 
in  one  course  will  be  permitted  to 
visit  the  lectures  of  a  second  course 
(without  credit)  upon  the  payment  of 
an  auditor's  fee  of  ten  dollars.  Audit- 
ing more  than  one  extra  course  will 
not  be  permitted. 

DEGREES 

The  requirements  for  the  M.S.  degree 
as  stated  in  the  Graduate  Bulletin 
involve  32  credit  hours  or  8  courses 
of  I  credit  hours  each.  Research  and 
the  thesis  may  reduce  the  course  re- 
quirement. The  Doctor's  degree  is 
also  available  to  qualified  students 
working  in  those  special  fields  empha- 
sized in  the  graduate  program  of  the 
Institute. 

RESIDENCE 

The  normal  residence  requirement  for 
the  M.S.  degree  is  36  weeks.  If  the 
student  has  graduate  residence  at 
another  recognized  institution  the 
Committee    on    Graduate    Study    will 


consider  an  application  to  reduce  the 
residence  requirement  to  not  less  than 
2-t  weeks. 

GRADUATE  HOUSE 

Room  and  board  will  be  available  for 
a  limited  number  of  students  at  about 
i0  dollars  per  month.  Reservations 
will  be  accepted. 

TIME  OF  MEETING 

Most  courses  will  meet  in  the  morn- 
ings from  8-10  and  from  10-12.  La- 
boratories may  be  used  in  the  after- 
noons. 

COURSE  WITHDRAWAL 

The  Institute  reserves  the  right  to 
withdraw  a  limited  number  of  the 
courses  listed  where  the  registration 
is  below  five. 
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SUMMER  GRADUATE  COURSES 
ADVANCED  MECHANICS 

.Time  17  to  July  13 

40.01  Problems    of    Elastic    Stability    in 
Engineering.     (4.  credit  hours) 

Sli  pin  n  I'.  ThiKinhi  nko.  Professor 
of  Theoretical  and  Applied  Me- 
chanics,  Stanford   University 

Review  of  stable  and  unstable  forms  of 
elastic  equilibrium  as  encountered  in  en- 
gineering; stability  of  struts;  design  of 
columns;  stability  of  tubes  under  external 
pressure;  stability  of  thin  plates  stressed 
in  their  middle  plane;  stability  of  cylin- 
drical shells. 

40.02  Theory  of  Vibrations. 
(4.  credit  hours) 

Lloyd  H.  Donnell.  Associate  Pro- 
fessor of  Mechanical  Engineering, 
Armour  Institute  of  Technology. 
A  course  in  fundamental  theory,  adapted 
to  and  illustrated  by  engineering  applica- 
tions. Balancing  of  parts  with  rotative  or 
other  cyclic  motion;  damping;  free,  forced 
and  damped  vibration  of  different  types 
of  systems  of  one  or  more  degrees  of  free- 
dom; critical  speeds;  wave  transmission 
and  standing  waves;  vibration  instruments 
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and  shop  and  field  balancing  method;  ap- 
proximate methods,  etc. 

July  15  to  August  10 

40.03  Structural    and    Mechanical    Vibra- 
tions.    (4  credit  hours) 

Lydik  8.  Jacobaen.  Professor  of 
Mechanical  Engineering,  Stan- 
ford University 
Consideration  of  the  dynamic  loadings  ex- 
perienced  by  buildings  and  other  struc- 
tures due  to  earthquakes,  windstorms,  and 
machinery  in  motion.  Earthquake  vibra- 
tions of  actual  buildings  are  emphasized. 
Applications  to  mechanical  engineering 
will  be  considered,  and  mechanical  engi- 
neering problems  given.  An  elementary 
knowledge  of  dynamics,  of  strength  of  ma- 
terials, and  of  ordinary  differential  equa- 
tions is  assumed. 

40.04  Dynamics  of  Fluid  Flow. 
(4  credit  hours) 

Hems  Reissner.  Research  Profes- 
sor of  Engineering,  Armour  In- 
stitute of  Technology 
Fundamental  theorems  of  irrotational  or 
potential  flow  of  fluids  and  of  rotational 
flow  (laminar  and  turbulent  in  pipes  and 
near  boundaries).  Due  consideration  will 
be  given  to  compressibility  and  viscosity 
and  to  their  engineering  aspects.  The 
phenomenon,  the  concept  and  the  theories 
of  turbulence  with  applications  of  flotation 
and  silt  transportation. 

August  12  to  September  7 

40.05  Applications    of    Aerodynamics    in 
Aviation.     (4  credit  hours) 

flans  Reissner.  Research  Profes- 
sor of  Engineering,  Armour  In- 
stitute of  Technology 
The  two-dimensional  theory  of  the  airfoil; 
the  three-dimensional  theory  of  the  wing; 
problems  of  interference  between  the 
wings  and  the  other  aircraft  parts;  theory 
of  propellers  and  its  application  to  design. 
40.96     Thin  Plate  and  Shells. 

(2  credit  hours) 

Lloyd  fl.  Donneli.  Associate  Pro- 
fessor of  Mechanical  Engineering, 
Armour  Institute  of  Technology 
A  general  theoretical  study  of  the  stretch- 
ing and  bending  of  plates  and  shells,  with 
particular  reference  to  engineering  appli- 
cation. The  course  will  include  the  fol- 
lowing: simple  two-dimensional  elasticity 
theory;  the  practical  limits  of  application 
of  the  various  assumptions  customarily 
made;  approximate  methods  of  solution; 
large  deflection  theory,  etc. 

CHEMICAL   ENGINEERING 
AND  CHEMISTRY 

June  17  to  July  13 

40.07  Chemical     Engineering    Thermody- 
namics.    (4  credit  hours) 
Barnett    F.    Dodge.      Professor    of 

Chemical  Engineering  and  Chair- 
man of  the  Chemical  Engineering 
Department,  Yale  University 
Review  of  fundamental  definitions  and 
concepts  of  thermodynamics.  Develop- 
ment and  interpretation  of  thermodynamic 
diagrams  and  tables  of  properties;  com- 
pression and  expansion  of  gases;  fluid 
flow;  heat  transfer;  chemical  reaction 
equilibria;  distillation  and  condensation 
and  low  temperature  separation  of  gases. 
Emphasis  on  the  solution  of  numerical 
problems. 

40.08  General  Catalysis.  (4  credit  hours) 
Vasili    I.    Komarewsky.     Research 

Professor   of   Chemistry,   Armour 
Institute  of  Technology 
Discussions    of    the    main    catalytic    reac- 
tions in  organic  chemistry  such  as  hydro- 
genation,      dehydrogenation.     dehydration, 


hydration,  condensation,  isomerization, 
polymerization,  alkylation  and  oxidation, 
followed  by  the  survey  of  different  theories 
of  catalysis;  accompanied  by  laboratory- 
work  where  students  prepare  catalysts  and 
perform  catalytic  reactions  at  varying 
pressures. 

July  15  to  August  10 

40.09  Interpretation  of  Chemical  Engi- 
neering Data.     (4  credit  hours) 

C.  C.  Furnas.  Associate  Professor 
of  Chemical  Engineering.  Yale 
University. 
.Methods  of  making  measurements;  princi- 
ples and  applications  of  dimensional  analy- 
sis; empirical  formulas  including  least 
squares;  theory  of  errors;  setting  up  and 
solving  differential  equations  of  use  in  en- 
gineering; graphical  methods  of  integra- 
tion; differentiation  and  solving  of  im- 
portant differential  equations. 

40.10  Industrial  Catalysis.  (2 credit  hours) 
J.  C.  Morrell.   Associate  Director  of 

Research,  Universal  Oil  Products 

Company,  Chicago 
Applicants  of  catalysis  in  the  oil  industry, 
particularly  new  methods  of  preparation 
of  high  anti-knock  motor  fuels.  Proper- 
ties of  oil  and  chemical  nature  of  different 
hydrocarbons;  cracking  and  pyrolysis; 
catalytic  cracking  and  aluminum  chloride 
cracking;  hydrogenation,  dehydrogenation, 
and  cyclization;  thermo  and  catalytic  poly- 
merization, and  water  gas  reaction  (Fisber- 
Tropsch  process) 

August  12  to  September  7 

40.11  Advanced  Chemical  Engineering 
Plant  Design.    (4  credit  hours) 
Frank   C.    Vilbrandt.     Professor   of 

Chemical    Engineering    and    Head 
of   the    Department    of    Chemical 
Engineering,  Virginia  Polytechnic 
Institute. 
Bibliographic    studies    accompanying    lec- 
tures  on    technical,   economic    and    safety- 
factors   affecting  selected   projects.     Pres- 
entation of  reaction  kinetics  from  the  ex- 
perimental point  of  view.    Visualization  of 
processes  in  terms  of  equipment,  men  and 
money.      Final    report    with    bibliography, 
market  data,  calculations,  flow  sheets,  ma- 
terial balances,  plan  and  elevation. 

40.12  Designing  Equipment  for  "Applica- 
tions of  Chemical  Engineering."  (2 
credit  hours) 

Harry    McCormack.      Professor    of 
Chemical   Engineering  and   Direc- 
tor of  the  Department  of  Chemical 
Engineering,  Armour  Institute  of 
Technology 
Recent    publication    of    a   book   with    this 
title  lends  an  added  interest  to  the  design 
and    fabrication    of   laboratory    equipment 
for  experiments  as  given  in  this  text.   Such 
equipment  design  will  be  studied  from  the 
viewpoints  of  desired  function,  fabrication 
materials,   relation   of   design   to   construc- 
tion, operation,  repair  and  cost. 

CIVIL  AND  SANITARY 

ENGINEERING 
June  17  to  July  13 

40.13  Water  Treatment  Processes 
(4  credit  hours) 

John  R.   Baylis.     Physical   Chemist 
in    charge    of    Chicago's    experi- 
mental Filtration  Plant 
E.  Hunoitz.  Principal  Chemist,  Chi- 
cago Sanitary  District. 
An  advanced  course  covering  the  field  of 
water  treatment.     The  lectures  will  stress 
coagulation,  softening,  filtration  and  plant 
operation.     The   laboratory   work   will   in- 
clude  bacteriological   and   chemical   exami- 
nation   of   water   and   plant   control   tests. 
A  completely  equipped  pilot  plant  will  be 
available  for  experimental  woik. 


40.14.  Significance  of  Mechanical  Proper- 
ties of  Materials  in  Design  (4  credit 
hours) 

Joseph  Marin.  Associate  Professor 
of  Civil  Engineering,  Armour  In- 
stitute of  Technology 
Mechanical  properties  of  metal  subjected 
to  static,  creep,  fatigue,  and  impact  load- 
ings. Time  yield  in  concrete.  Discussion  of 
tests  and  theories  of  failure  for  combined 
static,  creep,  and  fatigue  loadings.  Selec- 
tion of  working  stresses  for  various  load- 
ing  conditions.  Design  applications. 
Discussion  of  design  codes  and  current 
research.  Interpretation  of  mechanical 
tests. 

July  15  to  August  10 

40.15  Automatic  Design  of  Continuous 
Frames.     (4  credit  hours) 

L.  E.  Grinter.  Vice  President  and 
Dean  of  the  Graduate  Division, 
Armour  Institute  of  Technology. 
Modern  methods  of  analysis  of  continuous 
beams  and  frames  by  processes  of  conver- 
gence presented  and  compared  with  the 
classical  methods.  Development  of  the 
automatic  or  direct  design  process  with 
applications  to  continuous  beams,  frames, 
bents,  and  tier  structures.  Avoidance  of 
influence  lines  and  simple  determinations 
where  influence  lines  are  required.  Both 
steel  and  reinforced  concrete  structures 
will  be  discussed. 

40.16  The  Chemistry  of  Sewage  Treatment 
(4  credit  hours) 

Floyd  W.  Mohlman.    Adjunct  Profes- 
'  sor    in    Sanitary    Chemistry,    Ar- 
mour   Institute    of    Technololgy; 
Director  of  Laboratories,  Chicago 
Sanitary  District 
E.  Hunt'itz,  Principal  Chemist,  Chi- 
cago Sanitary  District. 
An   advanced   course   in   the   chemistry   of 
sewage  treatment.    The  lectures  emphasize 
the  chemical,  biological,  and  bacteriological 
reactions     involved    in     sewage    treatment 
processes.  Considerable  operating  data  will 
be  presented.     The   laboratory   work   will 
include  analyses  of  sewage,  plant  control 
tests,   and   research  methods. 

August  12  to  September  7 

40.17  Structural  Mechanics 
(4  credit  hours) 

Joseph  Marin.  Associate  Professor 
of  Civil  Engineering,  Armour  In- 
stitute of  Technology 
The  analysis  of  stresses  and  design  of 
structural  members  including  bridge  roll- 
ers, slabs,  beams  on  elastic  foundations, 
concrete  tanks,  and  pile  foundations, 
Buckling  of  beams,  columns,  and  webs  of 
girders.  Combined  stressed  in  shells  and 
domes.  The  course  is  planned  for  students 
interested  in  structural  engineering. 

40.18  Advanced  Sewage  Treatment  Plant 
Design.    (4  credit  hours) 

Rolf  Eliassen.  Assistant  Professor 
of  Civil  Engineering,  Armour 
Institute  of  Technology 
Lectures  and  computations  on  the  design 
of  sewage  treatment  plants.  Treatment 
processes,  basic  design  factors,  hydraulic 
studies  and  mechanical  equipment  are  em- 
phasized. A  series  of  practical  design 
problems  will  be  carried  out  covering 
several  types  of  treatment.  Plant  esti- 
mates and  economic  analyses  will  be  made. 

ELECTRICAL  ENGINEERING 
AND  PHYSICS 

June   17  to  July  13 

40.19  Matrix  Properties  and  Application 
of  Electric  Circuits.  (4  credit  hours) 
Myril  B.  Reed.    Assistant  Professor 

of  Electrical  Engineering,  Armour 

Institute  of  Technology 

The   fundamental  properties   of  matrices; 

three-phase  power  systems  treated  in  terms 

of  matrices.     Current,  voltage,  and  power 
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relations  formulated  in  general  terms  and 
their  important  interrelations  considered. 
Symmetrica)  components  expressed  in  mat- 
rix form,  with  applications.  Circuit  tran- 
sient problems  with  arbitrary  initial 
conditions  solved  by  matrices. 
40.20    Communication  Engineering. 

(4  credit  hours) 

William     L.     Everitt.       Professor     of 

Electrical   Engineering,  The   Ohio 

State  University 
Linear  network  theory  applied  to  general 
transmission  networks  such  as  long  lines, 
filters,  equalizers  and  impedance  trans- 
forming nets,  the  Fourier  Integral,  fre- 
quency, phase  and  amplitude  modulation, 
vacuum   tube  circuits   used   as   modulators. 


July  15  to   August  10 

40.21  Tensor  Analysis  of  Electrical  and 
Mechanical  Engineering  Problems. 
(4  credit   hours) 

Gabriel  Kron.  Consulting  Engineer, 
General  Electric  Company,  Sche- 
nectady 
Algebra  of  matrices.  Transformation 
theory;  interconnection  of  physical  sys- 
tems and  other  engineering  transforma- 
tions. Generalization  postulates.  Impedance 
tensors  for  steadj  state  and  for  small 
oscillations.  Invariant  formulation  of  the 
equations  of  Lagrange  and  Maxwell;  ap- 
plications to  mechanical  networks,  electri- 
cal machines  at  constant  speed,  small  oscil- 
lations of  mechanical  control  devices, 
motion  of  electrons  in  ultra-high  frequency 
tubes. 

40.22  Electrical  Radiation  and  Radiating 
Systems  for  Radio  Communication. 
(4   credit    hours) 

William  L.  Everitt.  Professor  of 
Electrical  Engineering,  The  Ohio 
State    University 


magnetic  waves  used  for  radio  communica- 
tion. Fundamentals  of  vector  analysis, 
Maxwell's  Equations,  1'nynting's  Theorem, 
the  vector  potential,  the  radiating  doublet; 
the  radiating  characteristics  of  practical 
antennas  including  the  design  of  directional 
antennas  with  their  coupling  systems;  the 
propagation  of  radio  waves  in  free  space, 
in  conducting  and  semi-conducting  media, 
and    in   the    Ionosphere. 

August  12  to  September  7 
40.23    Physics  of   Electron  Tubes 
(4  credit  hours) 

Paul  L.  Copeland.  Associate  Pro- 
fessor of  Physics,  Armour  Insti- 
tute of  Technology 
Electron  theory  with  particular  reference 
to  the  phenomena  occuring  in  standard 
types  of  vacuum  and  gas  discharge  tubes. 
Statistical  laws  in  connection  with  prob- 
lems in  thermionic  emission  and  the 
electrical  properties  of  gases.  Determina- 
tion of  fundamental  electron  constants; 
photoelectricity;  critical  potentials  and  col- 
lision processes  in  gases;  arc  and  glow 
discharges;    probe    measurements;    use    of 


MECHANICAL  ENGINEERING 
June   17  to  July   13 
40.24    Heat  Conduction  and  Insulation. 
(4  credit  hours) 

Max  Jakob.     Research  Professor  of 
Mechanical    Engineering.    Armour 
Institute  of  Technology 
Steady  state,  sudden  or  periodical  changes, 
with  and  without  heat  sources.     Heat  con- 
ductivity of  gases,  liquids,  and  solids.  Insu- 


lating, building  and  refractory  materials; 
influence  of  crystalline  and'  amorphous 
states.  Thermal  and  electrical  conductivity 
of  metals;  temperature  of  engine  walls  and 
inside  of  electrical  coils.  Theory  of  surface 
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40.25    Advanced   Air  Conditioning. 
(  1  credit  hours) 

Charles  <>.  Mackey.  Professor  of 
Heat-Power  Engineering,  Cornell 
University 

airTiulwater  'vapor  i' physical  and  physio' 
logical  principles;  s„„n,l  and  noise  control; 

surface  cooling;  heat  and  moisture"  losses 
from  buildings;  beat  and  moisture  gains, 
including  solar  heat;  refrigeration  in  ail- 
conditioning;  air  distribution. 
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40.26  Bearings  and   Lubrica 
(4  credit   hours) 
G.    B.    Karelitz.     Pro 

chanical     Engineering,     Columbia 

University 
Discussion  of  the  mechanism  of  friction 
and  oiliness  of  lubricants;  viscosity  of  oils 
and  measurement  of  coefficients  to  define 
it;  hydrodynamic  theory  of  lubrication, 
analysis  of  bearing  performance;  design  of 
bearings  with  perfect  and  imperfect  lubri- 
cation; bearing  materials;  mechanism  of 
ball  and  roller  bearings  and  their  selection. 

40.27  Heat  Convection  and  Radiation. 
(4  credit  hours) 

.1/,-,-  Jakob.  Research  Professor  of 
Mechanical  Engineering,  Armour 
Institute  of  Technologj 
Free  and  forced  convection;  similarity  and 
surface  layer;  heat  transfer  and  pressure 
drop;  viscosity;  diffusion  of  visible  vapors; 
optical  refraction;  time  retarder.  Pipes 
and  tube  banks;  fins  and  battles;  hydrogen 
cooling;  recuperators  and  regenerators: 
beat  transfer  in  vaporization,  condensation, 
and  catalytic  reaction.  Laws  of  radia- 
tion and  their  tbcrmodvnamical  and  statis- 
tical background.  Radiative  heat  insula- 
tion.     Infra-Red  photography  of  surfaces; 

furnaces.       Designed     for    mechanical    and 
chemical   engineers. 

August  12  to  September  7 
to.2S    Steam    Power   Plants. 
(  t  credit  hours) 

Joint   I.   Yellott.    Assistant  Professor 
of   Mechanical    Engineering.    Stev- 
ens   Institute    of    Technology;    to 
be  Director  of  the  Department  of 
Mechanical    Engineering,    Armour 
Institute  of  Technology 
Theory  and  performance  of  steam  power 
plant    equipment.      Source    and    accuracy 
of  latest  steam  tables  and  charts.     Recent 
developments    in    steam    turbine    practice. 
Heat    transfer    and    circulating    water    re- 
quirements   in    surface    condensers.      Heat 
balances     for     modern     extraction     cycles. 
Auxiliary     equipment.       Combustion     and 
steam  generation.    Circulation  boilers;  feed 
water  treatment;  pulverized  fuel;  automa- 
tic   control    and    instrumentation. 
10.2<t     Advanced    Machine   Design. 
(2  credit  hours) 

Lloyd  II.  Donnell.  Associate  Pro- 
fessor of  Mechanical  Engineering, 
Armour  Institute  of  Technology 
Presentation  of  selected  theories  and  tech- 
niques from  the  fields  of  elasticity,  photo- 
elasticity,  vibration,  critical  speeds,  di- 
mensional analysis,  and  others  directly 
associated  with  the  modern  design  of  ma- 
chines  and   machine   elements. 


INDUSTRIAL    ENGINEERING 

June  17  to  July   13 
10.30    Manufacturing  Standards. 
(  t    credit    hours) 

//.    /'.    Unit,,,,.      Professor    of    Busi- 
ness   Management    and    Chairman 
of  the  Social   Science  Department, 
Armour  Institute  of  Technology 
A   study  of  the  methods  by    which  typical 
manufacturing  problems  arc  analyzed.  Con- 
duct of  research  in  product  design,  method 
standardization     and     organization     struc- 
ture;   conditions    making    for   productivity 
in     the    analysis    of     industrial     situations. 
Organization   relationships;   budgeting  and 
financial     policy;     methods,    systems,    and 


Ml-. 


guest  sp 
10.31     M 


(4  credit    hours) 

linlj. I,  .)/.  Barnes.  Professor  of  In- 
dustrial Engineering,  The  State 
University  of  Iowa 
Factors  affecting  the  utilization  of  human 
effort;  process  and  operation  analysis, 
micromotion  study;  stop-watch  time  study. 
Motion  economy  and  research  applied  to 
the  development  of  the  best  methods  of 
performing  tasks.  Emphasis  on  the  pro- 
cedure of  selecting  correct  observed  times, 

formance  and  developing  general  formulas 
for  ranges  of  similar  performances. 

August   12  to  September  7 
to. 32    Standards  in  Personnel   Procedure. 
(2  credit  hours) 

//.    0.    Taylor,    Chief,    Psychological 
Research    Section.    Western    Flee- 
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APPLIED   .MATHEMATICS 

June   17   to  July    13 

40.33  Engineering    Mathematics. 
(4  credit  hours) 

Lester     R.     Ford.       Professor     of 

Mathematics    and    Chairman    of    the 

Department  of  Mathematics,  Armour 

Institute  of  Technology 

Review    of    certain    more    advanced    topics 

from   the    calculus   and    an    introduction    to 

various    mathematical    methods    which    are 

used  in  the  engineering  field.  Power  series; 

partial    differentiation;    various    integrals: 

Fourier  series;  determinants  and  matrices; 

differential      equations;      vector      analysis; 

probability. 

'July   15  to  August   10 

40.34  Analytical  Mechanics. 
(4  credit    hours) 

Max  Sadowsky.  Instructor  in  Mathe- 
matics, Armour  Institute  of  Tech- 
nology 
A  course  devoted  to  the  study  of  mathe- 
matical theories  in  mechanics:  analytical 
dynamics  of  particles  and  of  rigid  bodies; 
Lagrange's  and   Hamilton's  equations;   the 

August   12  to  September  ? 

10.35  Partial   Differential    Equations. 
(4  credit  hours) 

Max  Sadowsky.  Instructor  in  Mathe- 
matics, Armour  Institute  of  Tech- 
nology 
Theory  of  partial  differential  equations  of 
the  first  order  and  the  types  of  linear 
equations  of  the  second  order  which  are  of 
wide  use  ill  the  engineering  applications. 
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ARMOUR 
INSTITUTE  OF  TECHNOLOGY 

CHICAGO 

Founded  by  Philip  D.  Armour 

ENGINEERING  AND  ARCHITECTURE 

The  Undergraduate  College 

Four  year  curricula  in  Architecture,  Chemical  Engineering, 
Civil  Engineering,  Electrical  Engineering,  Fire  Protection  Engi- 
neering, and  Mechanical  Engineering,  including  the  five-year 
Co-operative  course — all  leading  to  the  Bachelor  of  Science  de- 
gree in  the  several  special  fields;  also,  Bachelor  of  Science  de- 
gree programs  in  Science  with  major  sequences  in  Chemistry, 
Mathematics,  and  Physics. 

The  Evening  Division 

Special  and  college  credit  courses  in  science,  engineering, 
and  architecture;  also  in  language,  literature,  and  the  social 
sciences,  for  those  employed. 

The  Graduate  Division 

Courses  and  research  in  the  several  engineering  fields,  in 
architecture,  and  in  physics  and  chemistry,  leading  to  the  degree 
of  Master  of  Science.  Available  to  full-time  post  graduate  stu- 
dents and  to  employed  engineering  and  architectural  graduates 
through  either  day  or  evening  classes. 

The  Research  Foundation 

Serving  Industry  in  research  and  development  problems. 

For  Bulletins  of  the  Institute,  Address:  The  Registrar 

General  Information  Armour  Institute  of  Technology 
Evening  Division  3300  S.  Federal  Street 

Graduate  Division  Chicago,  Illinois 
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These  major  advantages  of  S-P  coals,  underlie  their  long  record  of  pro- 
ducing steam  more  efficiently  in  large  and  small  plants  throughout  the 
middle  west.  They  result  from  precise  refining  of  naturally  high  qual- 
ity coals  from  5th  and  6th  veins,  southern  Illinois  field — and  6th  vein, 
central  Illinois  district.  Five  modern  S-P  refineries  with  a  production 
capacity  of  20,000  tons  a  day,  now  in  operation. 

Combustion  engineers  available  if  desired,  for  testing  specific  per- 
formance of  S-P  coal  in  your  plant. 


COAL 


PEABODY  COIL  COMPANY 


CHICAGO  -  NEW  YORK  -  ST.  LOUIS  -  OMAHA  -  CINCINNATI  -  SPRINGFIELD  -  MINNEAPOLIS 
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IRVIN  S.  COBB   SAYS: 


$w 


<r  "Thanks  for 
the  Memories' 


'TT  THEN'  you  Pabst  people  put  the  silk  Blue  Ribbon  back 
\\  on  the  Pabst  bottle,  you  did  millions  of  us  old-timers 
a  mighty  fine  turn. 

"Because  you  call  to  our  minds  a  whole  stream  of  golden 
memories— memories  of  the  good  times  we  used  to  enjoy  over 
glasses  of  as  satisfying  a  beer  as  ever  was  brewed  or,  I  reckon, 
ever  will  be  brewed. 

"You  make  us  think  of  happy  hours  at  fish  fries  and  barbecues 
and  picnics  and  in  the  home,  where  your  most  delectable  and 
always  dependable  product  was  the  favorite  refreshment;  and 
we  think  of  glamorous  evenings  at  Rector's  and  Delmonico's— 
of  oyster  suppers  and  bubbling  welsh  rarebits  and  silver  chat- 
ins;  dishes  and  mugs  ot  cold,  clear  Pabst. 

"Accordingly  we  have  welcomed  the  news  that  again  the  silk 
Blue  Ribbon,  like  a  badge  ot  honor,  is  on  the  Pabst  bottle,  to 
remind  us  of  those  pleasant  by-gone  days,  and  to  be  a  renewed 
guarantee  of  solace  and  comfort  through  the  years  and  gener- 
ations  to   come  — THE   BEER   OF  GOOD  CHEER. 

"So  once  more,  thanks  for  the  memories.  And  thanks, 
too,  for  the  certainty  that  the  silk  Blue  Ribbon  will  con- 
tinue to  be  a  proof  and  a  pledge  of  high  excellence  in 
the  quality;  a  symbol  to  show  that  when  we  call  for  Pabst 
we'll  know  exactly  what  we're  getting  — a  brew  with  a 

GREAT    PAST,   A    BREW    WITH    A   GREAT   FUTURE." 

(jratetully  yours, 


C.ipvndit  I'.UO   P.'i'.-I  S.ilr.-.  Ccmpimy,  Chi. 


PABST 

BLUE  RIBBON  BEER 


TIMKEN  Tapered  Roller  Bearings 


MILES  of  SMILES 


ON 

^TIMKEN 
BEARINGS 


Industry's  bearing  problems  constantly  are  increasing  in  number  and 
importance  due  to  the  rapid  developments  and  improvements  in  machin- 
ery of  all  kinds. 

Speeds  are  going  higher  and  higher.  Operating  loads — both  radial  and 
thrust — are  becoming  heavier  and  heavier.  Working  clearances  of  moving 
parts  are  getting  closer  and  closer. 

So  in  order  to  meet  all  modern  requirements  an  anti-friction  bearing  must 
be  able  to  do  a  lot  more  than  eliminate  friction.  It  must  also  be  able  to 
carry  any  load  or  combination  of  loads  that  are  imposed  on  it — radial,  thrust  or  both  to- 
gether— and  at  the  same  time  hold  shafts,  gears  and  other  vital  moving  parts  in  correct 
and  constant  alignment. 

TIMKEN  Tapered  Roller  Bearings  have  been  doing  all  of  these  things — and  doing  them 
effectively — for  more  than  41  years.  Today  they  are  used  in  automobiles,  motor  trucks, 
trailers,  streamlined  trains  and  locomotives,  steel  rolling  mills,  precision  machine  tools — in 
fact  wherever  smoothness,  accuracy  and  stamina  must  be  assured. 

TIMKEN  Bearings  are  made  by  one  of  the  world's  out- 
standing engineering-manufacturing  institutions  ...  a 
large  and  financially  strong  organization  with  complete 
research,  production  and  testing  facilities,  including 
the  world's  largest  electric  furnace  steel  capacity.    TAPERED  ROLLER   REARIHCS 


TIMKEN 


THE    TIMKEN    ROLLER    BEARING    COMPANY,   CANTON,   OHIO 


Three  of  the  country's 
smartest  fashion  models 


'0UZ 


BETTER    CIGARETTE 

When  you  ask  for  Chesterfields 
the  dealer  will  say  with  a  smile... They  Satisfy. 
You  will  find  that  Chesterfields  smoke  eooler, 
taste  better  and  are  definitely  milder... for 
Chesterfields  have  the  right  combination  of  the 
world's  best  cigarette  tobaccos. 


\_sHESTERF/ELD 


10,  Liggett  &  Myers  Tobacco  Co. 
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NETWORK  TELEVISION 

GENERAL  ELECTRIC  engineers  passed  another 
stone    on    the    road    to    large-scale    telecasting 
they  recently  demonstrated  to  the  Federal  Communic; 
Commission  the  feasibility  of  network  television. 
Until  a  short  time  ago  it  was  not  thought  possible  to  tra: 
television     farther     than     the     horizon.     Recently,    how 
General  Electric  put  into  operation    its   new    relay   st; 
picking  up  programs  originating  in    New  York   City 
miles  away,  more  than  a  mile   below  the  line  ot  sight 
New  York  programs  are  then   retelecast  over  General 
trie's  Schenectady  television  station  W2XB  to  homes  i 
Schenectady-Albanv-Trov  area. 


FOR    OUTSTANDING    ACHIEVEMENT 
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GRADUATES  from  seven  colleges,  five  of  til 
graduates  ot  General  Electric's  famous  Test  course 
were  among  the  22  G-E  employees  who  were  given  Charles  A, 
CofHn  Foundation  Awards  this  year  for  accomplishments 
which  reflected  outstanding  initiative,  perseverance,  courage. 
and  foresight. 


James  R.  Alexander,  Jr.,  U.  X.  C.  '24,  received  recognition 
for  perfecting  equipment  (developed  by  Arthur  W.  Burns, 
who   also   received   a   Coffin   award    tor   his   work)    using   an 


"electric  eye"  to  control  temperatures  in  cement  manufac- 
ture; Florian  A.  Arnold,  Purdue  '25,  for  designing  automatic 
welding  machines  used  in  making  fractional-horsepower 
motor  stators;  William  S.  Kachman,  Cornell  '32,  for  im- 
proving tone  reproduction  in  broadcast  receivers;  James  E. 
Beggs,  Purdue  '31,  tor  developing  a  loop  antenna  for  radio 
receivers;  Eugene  W.  Boehne,  Texas  A  &  M  '26,  and  Leonard 
J.  l.inde,  South  Dakota  State  '20,  for  developing  a  high-cur- 
rent circuit  breaker  which  does  not  use  oil  as  an  insulating 
medium;  Kenneth  K.  Bowman,  Kansas  State  '26,  M.  A. 
Edwards,  Kansas  State  '28,  and  Francis  Mohler,  V.  P.  I. 
'2(1,  tor  developing  Amplidyne  controls  tor  high-powered 
motors;  Adolph  F.  Dickerson,  Texas  A  ix:  M  '10,  for  lighting 
the  Golden  Gate  International  Exposition;  and  Simon  H. 
Weaver,  Purdue  '03,  tor  developing  a  heat  stabilizing  treat- 
ment for  steam  turbine  shafts. 


^j^L 


PHOTOGRAPHING  LIGHTNING 

PHOTOGRAPHING  lightning  is  almost  like  trying  to 
turn  around  and  face  yourself.  By  the  time  you've  turned 
around,  you're  not  there  any  mere.  Hut  while  nobod)  has  yet 
been  able  to  look  himself  in  the  eye,  General  Electric  scientists 
have  photographed  lightning  and  recorded  the  wave  shape  of 
lightning  strokes. 

With  a  high-speed  cathode-ray  oscillograph  and  a  high-speed 
camera  installed  in  the  tower  ot  the  Empire  State  Building 
in  New  York  City,  Dr.  Karl  B.  McEachron,  a  former  G-E 
Test  man,  directs  the  study  ot  the  characteristics  ot  lightning. 
The  lightning  stroke  itself  "pulls  the  trigger"  and  puts  the 
complicated  mechanism  into  operation  in  one-millionth  of  .1 
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his  way  help  General  Electric  engineers 
quipment    that   laughs   at   lightning  — 


;tories  running  when  thunder- 


GENERAL  B  ELECTRIC 


QUICK  LOOK 


.  .  .  and  you  will  find,  if  you  are  a  discriminating 
engineer  or  industrialist,  that  your  plant,  equipment, 
product  and  employees  are  protected  by  ECONOMY 
RENEWABLE,  ECO,  ARKLESS,  CLEARSITE 
or  TAMRES  FUSES  —  a  refinement  in  safety  pro- 
duced by  over  a  Quarter  Century  of  Dependable  Service. 


Economy  Fuse  and  Manufacturing  Company 


General  Offices — Greenview  at  Diversey  Parkway 
CHICAGO.  ILLINOIS.  U.S.A. 


ConJbubidiAL 


■  HENRY  P.  DUTTON  is  Dean  oi  the  Eve- 
ning Division;  Professor  of  Business  Man- 
agement; and  Chairman  of  the  Department 
of    Social    Science. 

■  ROLF  ELIASSEN  is  Assistant  Professor  of 
Civil  Engineering.  He  has  had  experience 
in  the  design,  construction,  and  operation 
of  water  and  sewage  treatment  plants  in 
various  parts  of  the  country,  and  has  con- 
ducted   experimental    work   in    hydraulics. 

■  LORAN  D.  GAYTON  is  City  Engineer  for 
the  City  of  Chicago.  After  graduation  from 
the  University  of  Illinois,  he  was  employed 
on  the  construction  of  bridges,  buildings, 
and  hydro-electric  developments  in  various 
parts  of  the  middle  west.  He  has  been  on 
the  staii  of  the  Bureau  of  Engineering  of 
the  City  of  Chicago  for  twenty-six  years, 
and  has  been  City  Engineer  since  1927. 
Under  his  direction  have  been  carried  out 
the    design     and     construction    of    water    in- 
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will  be  approximately 
lars.  Mr.  Gayton  is  President  ol  the 
Society  oi  Engineers,  and  Vice-President  oi 
the  Chicago  Engineers'  Club.  He  is  a  past 
President  of  the  Illinois  Section  ol  the 
American  Society  ol  Civil  Engineers  and  an 
honorary   member   ol  Chi   Epsilon.    civil   engi- 


HAYAKAWA 


■  SAMUEL 
English   at   Armour. 

■  BLAINE  HOOVER  is  Superintendent  of 
Enmployment  and  Secretary  oi  the  Civil 
Service  Board  oi  the  Chicago  Park  District. 
He  has  been  associated  with  the  United 
States  Steel  Corporation,  the  United  States 
Shipping  Board  and  the  Yale  University 
Press  in  assignments  relating  to  time  keep- 
ing and  personnel  administration  and  man- 
agement. He  has  been  State  Director  ol 
Personnel  lor  the  Illinois  Emergency  Reliei 
Commission  and  the  Works  Progress  Ad- 
ministration and  has  also  served  as  State 
Director  of  Employment  for  the  Works  Prog- 
ress Administration.  Mr.  Hoover's  article  in 
this  issue  is  a  summary  of  an  address  de- 
livered by  him  at  Armour  Institute  of  Tech- 
nology, lor  the  Society  for  the  Advancement 
ol    Management. 

■  LEONARD  I.  LEASE  is  Industrial  Co- 
ordinator ol  the  cooperative  course  in  Me- 
chanical Engineering  at  Armour  Institute  of 
Technology.  He  is  a  graduate  oi  the  Uni- 
versity of  Illinois  and  has  had  many  years 
experience  in  industry  and  in  directing 
Industrial  Arts  and  Vocational  programs  in 
High    Schools. 

■  ELDER  OLSON  is  Assistant  Professor  of 
English. 

■  ALEXANDER  SCHREIBER  is  Publicity  Of- 
ficer   of    Armour    Institute    ol    Technology. 

■  EDMOND  F.  SISSON  is  Chiei  Engineer 
ol  Newport  Industries.  Inc.  He  graduated 
from  the  Department  oi  Fire  Protection  En- 
gineering at  Armour  in  1924.  He  spent  sev- 
eral years  as  an  engineer  with  the  Wis- 
consin Fire  Insurance  Rating  Bureau  and 
has  extended  experience  with  Newport 
Industries. 
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THE  CHICAGO  WATER  SUPPLY 


LORAN  D.  GAYTON 


^\ 


is  municipally  owned  and  operated 
and  represents  one  of  the  largest,  and 
probably  one  of  the  oldest  business 
enterprises  in  the  city,  its  history  dat- 
ing back  to  1851,  when  a  private  com- 
pany was  taken  over  and  enlarged  by 
the  municipality.  The  City  of  Chi- 
cago lias  bad  a  most  remarkable 
growth,  its  population  increasing  from 
a  few  hundred  souls  in  1833  to  ap- 
proximately 3,725,000  people  at  the 
present  time.  The  water  supply  sys- 
tem has  always  anticipated  the  rapid 
increases  in  population,  and  has  kept 
pace  with  the  demands  placed  upon 
it.       From     its     humble     beginning     in 


tern  consists  of  six  intake  cribs,  fifty- 
eight  miles  of  water  tunnels  in  serv- 
ice— ranging  in  diameter  from  five  to 
sixteen  feet — twelve  pumping  stations, 
and  over  thirty-eight  hundred  miles  of 
cast-iron  water  pipe,  varying  in  di- 
ameter from  four  inches  to  fifty-four 
inches.  In  the  distribution  system 
there  are  over  thirty-eight  thousand 
gate  valves  and  over  forty-one  thou- 
sand tire  hydrants. 

As  of  December  :i  1 ,  1939,  this  sys- 
tem had  cost  the  water  users  of  Chi- 
cago $167,560,000,  and  had  been 
financed  entirely  from  the  revenue  re- 
ceived from  the  sale  of  water.  It  is 
carried  on  the  books  of  the  Depart- 
ment of  Public  Works  at  a  depreci- 
ated valuation  of  $135,660,000.  At 
the  present  time  the  only  bonded  in- 
debtedness is  about  $32,000,000  of 
outstanding  water  certificates,  which 
bear  interest  ranging  from  five  per- 
cent down  to  two  and  one-fourth  per 
cent   and   are   retired    in   fixed   amounts 


All  money  received  by  tlie  I  lty  trom 
the  sale  of  water,  or  from  the  sale  of 
water  bonds  or  water  certificates  must 
under  the  law  be  placed  in  a  separate 
fund  called  the  Water  Fund,  and  it 
is  unlawful  to  use  the  money  from  this 
Water  Fund  for  any  purpose  other 
than  for  the  operation,  maintenance, 
additions  to.  or  extensions  of  the 
water    supply    system. 

The  water  supply  system  delivers 
water  without  charge  to  municipal,  re- 
ligious, educational,  and  charitable  in- 
stitutions,   -is    well    as    free   water    for 


parks,  fire  hydrants,  street  cleaning, 
and  street  improvements.  During  the 
year  1939  water  to  the  value  of  over 
two  million  dollars  was  delivered  tree 
to   such   users. 

The  present  water  ordinance  of  the 
City  of  Chicago  requires  that  all  manu- 
facturing, industrial  and  commercial 
users,  and  all  residences  for  four  or 
more  families  must  have  water  meters, 
and  also  in  general,  that  all  users 
whose  bills  amount  to  $25.00  per  an- 
num must  have  meters.  These  metered 
users  of  water  pay  a  net  rate  of  (i.8 
cents  per  thousand  gallons.  At  the 
end  of  1939  there  were  115,042  me- 
tered premises  paying  for  water  at  tin- 
above  mentioned  rate.  Under  the 
Sanitary  District  law  the  City  of  Chi- 
cago must,  upon  demand,  supply  water 
to  any  municipality  within  the  limits 
of  the  Sanitary  District  at  the  same 
price  charged  to  large  users  of  water 
within  the  City  limits.  At  the  prcs- 
sent  time  Chicago  supplies  water  to 
thirty-eight  such  municipalities. 

In  general,  single,  double,  and 
three-family  residences  and  any  prem- 
ise where  the  bill  is  less  than  $25.00 
per  year  do  not  require  meters  but 
are  charged  for  water  under  the  so- 
called  frontage  or  assessed  rate.  In 
other  words,  there  is  a  flat  rate,  de- 
pending upon  the  frontage  of  the  lot, 
the  size  of  the  building,  and  the 
number  of  outlets.  At  the  end  of  1939 
there  were  over  297,000  of  these  un- 
metered  or  unmeasured  services.  It 
is  in  connection  with  these  unmetered 
premises  that  we  find  the  greatest 
waste    of   water,   and    it    is   this    waste 
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that  during  the  hot  days  of  the  sum- 
mer season  makes  it  impossible  to 
maintain  adequate  water  pressure  in 
many  parts  of  the  city. 

Just  to  make  the  picture  clear,  al- 
low me  to  state  once  more :  At  the 
end  of  1939  there  were,  in  the  city 
of  Chicago,  412,228  water  services, 
and  of  these  services  1 1 5,042  were 
metered  and  297,186  were  without  me- 
ters. In  other  words,  approximately 
twenty-eight  percent  were  metered 
and  seventy-two  percent  were  unme- 
tered. 

During  1939  the  Chicago  water  sup- 
ply system  delivered  within  the  City 
limits  335,993,000,000  gallons  of 
water.  The  average  daily  pumpage 
was  920,530,000  gallons,  giving  a 
daily    average    of    2,230    gallons    per 


service,  and  2  17  gallons  daily  per  in- 
habitant. Of  this  total  pumpage  for 
the  year  1939,  thirty-seven  and  one- 
half  percent  passed  through  metered 
services  and  sixty-two  and  one-half 
percent  passed  through  unmetered 
services. 

The  total  income  to  the  Water  Fund 
from  the  sale  of  water  in  1939  was 
$13,263,586,  and  of  this  total  sev- 
enty-three percent,  or  $9,718,393  was 
paid  by  metered  users,  and  twenty- 
seven  percent,  or  $3,545,193  was  paid 
by  unmetered  users.  In  other  words, 
although  the  metered  users  used  only 
thirty-seven  and  one-half  percent  of 
the  water  pumped,  they  paid  seventy- 
three  percent  of  the  income  received 
from  the  sale  of  water. 

The   larger   consumers,   such   as   the 


Stock  Yards  and  packing  industries, 
railroad  yards,  large  office  buildings, 
laundries,  hotels,  canning  and  bottling 
plants,  and  cities  and  towns  outside 
the  limits  of  the  city  of  Chicago,  re- 
ceive water  through  meters  from  three 
to  twelve  inches  in  size.  At  the  end 
of  1939  there  were  2,573  of  these 
meters  in  use.  These  large  consumers 
took  twenty-one  percent  of  the  total 
pumpage  and  paid  thirty-seven  per- 
cent of  the  total  revenue  derived  from 
the  sale  of  water. 

It  may  be  of  interest  to  consider  the 
amount  of  water  used  by  a  few  of  our 
larger  industries: 

the  Stock  Yards  and  Packingtown 
take  water  through  numerous  connec- 
tions, and  the  supply  is  measured  by 
113  separate  meters.     During  the  year 
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W'M)  the  average  requirements  of 
these  interests  was  approximately  '23 
million  gallons  per  day.  but  during  the 
month  of  September  the  demand 
reached  26  million  gallons  per  day, 
and  during  the  month  of  August. 
1931.  the  Stoek  Yards  and  Packing- 
town  industries  demanded  over  US  mil- 
lion gallons  of  water  per  day.  The 
peak  load  demand  of  these  industries 
alone  exceeds  the  amount  of  water  re- 
quired l>v  many  of  our  large  American 


One   canning   and    prise 
on    the    South    Side    takes 


ing   plant 
1    average 

of  about  one  and  three-quarter  million 
gallons  of  water  per  day  but  during 
the  fall  vegetable  canning  season  this 
demand  sometimes  rises  to  almost 
three  and  one-half  million  gallons  per 
day.  A  typical  example  of  a  large 
commercial  office  building  is  the  Mer- 


chandise Mart,  which  during  the  year 
lit.'!!)  required  an  average  of  over  100,- 
000  gallons  of  water  per  day.  The 
Hotel  Sherman,  during  the  year  1939, 
took  over  655,000  gallons  per  day. 
The  Stevens  Hotel  during  1939  took 
over  650,000  gallons  per  day.  The 
average  daily  demand  in  August.  1939. 
was  1.020.000.  Western  Electric 
Company,  one  of  our  largest  manu- 
facturing concerns,  takes  over  1,900- 
000  gallons  per  day.  and  at  one  of 
the  Chicago  and  Northwestern  Rail- 
road yards  the  peak  demand  some- 
times reaches  two  million  gallons  of 
water   per   day. 

As  an  illustration  of  the  extreme 
demands  which  at  times  the  Chicago 
water  supply  system  must  meet  and 
for  which  those  in  authority  must  plan, 
and  for  which  the  operators  must  be 
readv  at  all  times,  may  I  call  attention 


to  the  tire  in  the  Chicago  Stock  Yards 
that  occurred  in  May.  193  k  Ninety- 
three  pieces  of  fire  department  appa- 
ratus responded  to  the  various  alarms 
sent  out  in  connection  with  this  fire 
and  these  constituted  by  far  the  great 
est  concentration  of  fire  fighting 
equipment  ever  known  in  history. 
Til.  demand  for  water  was  three  times 
that  ever  before  recorded  and  far  be- 
yond any  requirements  called  for  by 
the  National  Board  of  Underwriters. 
A  study  of  the  records  indicates  that 
a  maximum  supply  of  00,000  gallons 
of  water  per  minute  was  delivered  by 
the  fire  department  upon  the  burning 
area.  This  is  at  the  rate  of  over  86,- 
000,000  gallons  per  day.  On  account 
of  the  fact  that  the  people  of  Chicago 
complied  with  Mayor  Kelly's  request 
that  they  conserve  the  water  supply, 
the   system   was   able  to  meet  this   ex- 
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treme  demand  on  a  hot  summer  day 
and  maintain  pressures  over  the  entire 
city. 

Industrial  progress  is  now  present- 
ing to  the  Chicago  water  supply  sys- 
tem a  new  demand  for  additional  large 
quantities  of  water.  This  demand  is 
for  water  in  connection  with  air  condi- 
tioning equipment.  Until  recently  air 
conditioning  has  been  a  minor  factor 
in  creating  water  demand.  However, 
in  the  last  few  years  this  industry  has 
made  rapid  progress  and  now  shows 
acceleration  in  the  rate  of  increase. 

Air  conditioning  affects  the  demand 
on  a  water  supply  system  principally 
through  the  refrigeration  or  cooling  of 
air,  which  is  but  one  function  of  air 
conditioning  in  general.  The  demand 
for  air  cooling  occurs  during  the  sum- 
mer months;  the  higher  the  tempera- 
ture the  greater  the  demand,  and  this 


air  cooling  demand  period  coincides 
with  the  maximum  demand  from  other 
sources.  The  air  cooling  and  refrig- 
eration demand  occuring  as  it  does 
with  the  normal  peak  of  water  pump- 
age  represents  a  direct  increase  in  the 
required  capacity  of  the  system. 

In  the  year  1912,  in  order  to  safe- 
guard the  consumer  against  water- 
borne  diseases  such  as  typhoid  and 
other  intestinal  disorders,  steriliza- 
tion of  the  water  was  started  at  the 
intake  cribs,  and  by  1916  the  entire 
water  supply  was  being  sterilized  by 
chlorine  introduced  into  the  water  at 
the  various  pumping  stations.  This 
system  of  chlorination  has  been  de- 
veloped from  1916  to  date  until  today 
it  is  highly  organized  and  systema- 
tized and  is  one  of  the  major  opera- 
tions of  the  Bureau  of  Engineering. 
Chlorination      merely      sterilizes      the 


water;  it  does  not  purify  it.  Chlorine 
makes  inactive  certain  intestinal  bac- 
teria which  ordinarily  bring  about 
such  water-borne  diseases  as  typhoid 
and  dysentery,  hut  it  does  not  re- 
move any  foreign  matter  from  the 
water  and  all  such  foreign  matter  as 
sewage,  originally  in  the  water  before 
chlorination,  remains  in  the  water 
after  chlorination  and  is  carried  on 
to  the  ultimate  consumer.  At  times, 
when  the  water  is  highly  turbid  or 
muddy,  and  during  periods  when 
phenolic  and  other  trade  wastes  reach 
our  intakes,  the  amount  of  chlorine 
required  for  sterilization  is  so  great 
that  the  water  is  highly  unsatisfactory 
in  taste  and  odor.  Filtration  is  the 
only  method  of  water  purification  that 
will  give  a  water  supply  that  is  clear, 
safe,  and  satisfactory  in  every  way 
under   all   conditions,  and   filtration   is 


the  next  necessary  step  in  the  devel- 
opment of  the  Chicago  water  supply 
system. 

Chicago  now  has  under  construc- 
tion the  largest  rapid  sand  filtration 
plant  designed  or  built  up  to  the  pres- 
ent time.  At  the  usual  rating  of  two 
gallons  per  minute,  per  square  foot 
of  filter  sand  area,  this  plant  will 
have  a  capacity  of  1)20.000,000  gal- 
lons per  dav  and  it  is  being  designed 
to  handle  a  peak  hour  demand  of 
1.50,000,000  gallons    per  day. 

This  project  was  started  in  the  fall 
of  1938,  and  to  date  over  10  million 
dollars  worth  of  work  has  been  com- 
pleted or  put  under  contract. 

/'.   TV.  A.   (i rant 

During  the  years  from  1933  to 
1936,  the  City  presented  to  the 
P.  W.  A.  five  applications  for  grant 
and  loan,  or  grant  only,  in  connection 
with  the  construction  of  the  South 
District  Filtration  Project.  These  ap- 
plications were  for  financial  assistance 
in  connection  with  the  construction  of 
the  complete  filtration  project.  In 
July  l!).i8.  Honorable  Oscar  E. 
Hewitt,  Commissioner  of  Public 
Works  of  the  City  of  Chicago  again 
applied  for  a  grant  in  connection  with 
the  Filtration  Project,  and  in  August 
of  1938  the  P.  YV.  A.  approved  of  a 
forty-five  percent  grant  in  connection 
with'  $12,035  000  worth  of  work.    This 


Mini  was  the  estimated  value  of  the 
amount  of  work  that  it  was  considered 
could  be  carried  out  within  a  period 
specified  by  the  P.  \Y.  A.  Since  ap- 
proving the  original  grant.  the 
P.  YV.  A.  officials  have  agreed  to  cer- 
tain changes  in  the  various  items  of 
work  and  have  also  granted  the  City 
an  extension  of  time  to  carry  out  the 
construction. 

units  of  work  are  included  under  the 
grant:  The  Breakwater,  the  Bulk- 
head or  Cofferdam,  the  Park  Fill,  tile 
Approach  Fill,  the  Filtration  Plant 
Tunnels,  the  East  Substructure,  the 
West  Substructure.  the  Low-Lift 
Pumps  and  Motors,  certain  Cast  Iron 
Pipe  and  Fittings,  certain  Sluice 
Gates  and  \ralves,  Venturi  Tubes  and 
Recorders,  and  the  Back  Fill  for  the 
Substructure.  Under  our  present 
agreement  with  the  P.  YV.  A.  we  are 
required  to  have  all  the  foregoing  con- 
struction work  completed  by  March 
1.   1941. 
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District  Filtration  Plant 
will  supply  filtered  water  to  three 
South  Side  Pumping  Stations,  the  68th 
Street,  the  Roseland  and  the  YVestern 
Avenue  Stations.  The  area  within  the 
City  Limits  to  be  served  by  this  plant, 
covers    115    square   miles    or    fifty-four 


percent  of  the  area  of  the  entire  City. 
The  present  population  in  this  area  is 
1,387,000  or  thirty-eight  percent  of 
the  City's  total  population.  It  is  es- 
timated that  in  1950  the  population 
will  be  approximately  1.769,000,  and 
that  in  I960  this  figure  will  approach 
2,000.000. 

For  the  past  ten  years,  under  a  par- 
tially metered  system,  the  average 
daily  per  capita  consumption  has  been 
261  gallons.  With  100  percent  me- 
tering the  average  per  capita  con- 
sumption should  be  reduced  probably 
to  below  200  gallons  per  dav.  How- 
ever, it  should  be  kept  in  mind,  that 
the  area  under  consideration  has  pos- 
sibilities for  great  industrial  expan- 
sion and  the  industrial  use  of  water 
may  keep  the  average  per  capita  con- 
sumption somewhat  high. 

Plant  Capacity 

The  capacity  of  the  plant  is  based 
on  a  maximum  average  daily  filtration 
rate  of  two  and  one-half  gallons  per 
square  foot  per  minute  in  winter  and 
three  gallons  in  summer.  These  rates 
are  based  upon  the  use  of  acid-treated 
sodium  silicate  in  the  treatment  of  the 
water  to  strengthen  the  coagulation 
during  periods  when  the  floe  produced 
by  tin  use  of  a  simple  coagulant  only, 
would  not  be  strong.  These  rates  may 
be    exceeded    for    periods    of    several 

(Turn   to    page   40) 
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RESEARCH  IN 

SANITARY    ENGINEERING 

AT  ARMOUR 


By 
ROLF  ELIASSEN 


SYNOPSIS 

Research  in  the  treatment  of  water, 

sewage,  and  industrial  wastes  is  being 
carried  out  in  the  sanitary  engineering- 
laboratories  at  Armour.  The  engi- 
neering phases  of  the  work  are  under 
the  direction  of  the  author.  Graduate 
study  in  the  treatment  of  sewage  and 
industrial  wastes  is  directed  by  Dr. 
F.  W.  Mohlman,  Director  of  Labora- 
tories for  the  Sanitary  District  of  Chi- 
cago and  Adjunct  Professor  of  Sani- 
tary Chemistry  at  Armour  Institute. 
The  graduate  work  in  the  processes 
of  water  treatment  is  under  the  direc- 
tion of  Mr.  J.  R.  Baylis,  Physical 
Chemist  in  charge  of  the  Chicago  Ex- 
perimental Filtration  Plant.  The  la- 
boratory courses  in  the  chemistry  and 
bacteriology  of  water  and  sewage 
treatment  are  presented  by  Mr.  E. 
Hurwitz,  Principal  Sanitary  Chemist 
for  the  Sanitary  District  of  Chicago. 
These  men  have  all  made  important 
contributions  to  the  literature  of  re- 
search in  sanitary  engineering  and 
are  actively  interested  in  the  research 
in  progress  at  Armour.  The  facilities 
of  the  main  laboratory  of  the  Sani- 
tary District  of  Chicago  have  been 
made  available  to  graduate  students 
for  their  research  projects,  to  supple- 
ment the  research  work  being  con- 
ducted in  the  laboratories  at  Armour 
Institute. 


Sanitary  engineering  is  concerned 
with  the  safeguarding  of  public  health 
by  the  scientific  control  of  man's  en- 
vironment. In  a  broad  sense  this  in- 
cludes the  supply  of  water,  milk  and 
air,  the  collection  and  disposal  of 
sewage,  industrial  wastes,  garbage, 
rubbish  and  street  refuse,  the  sanita- 
tion of  public  parks,  beaches,  build- 
ings and  other  recreational  facilities. 
The  sanitary  engineer  is  directly  re- 
sponsible for  two  of  the  most  impor- 
tant necessities  of  our  community  life, 
the  furnishing  of  a  plentiful  supply  of 
safe  potable  water  through  our  water 
supply  system,  and  the  removal  and 
treatment  of  the  waste  water  through 
the  sewage  disposal  system.  Our  plan 
of  civilization,  with  its  large  concen- 
trations of  population  in  small  areas, 
could  not  safely  exist  without  the  bene- 
fits derived  from  research  in  sanitary 
engineering  and  the  allied  arts  and 
sciences. 

Water  is  the  primary  requisite  for 
the  existence  of  all  forms  of  life.  Al- 
though the  amount  needed  for  a  single 
individual  is  small,  the  requirements 
of  large  cities  become  tremendous 
when  one  realizes  that  it  must  be  sup- 
plied in  quantities  sufficient  to  meet 
bodily  needs,  preserve  cleanliness  of 
personal  and  municipal  properties, 
furnish  a  means  of  tire  protection, 
and  meet  the  needs  of  industries.  A 
city  like  Chicago  requires  about  a 
billion  gallons  of  water  daily,  enough 
to  fill  a  lake  two  miles  long  and  a 
quarter-mile  wide  to  a  depth  of  ten 
feet  in  one  day.  The  average  citizen 
does   not   realize  the   great   amount   of 


work  that  lias  been  done  or  the  large 
expenditures  made  to  provide  him  with 
an  adequate  supply  of  satisfactory 
water. 

In  order  to  be  economical,  the  water 
supply  must  be  found  within  a  rea- 
sonable distance  from  the  city.  The 
available  sources  may  be  lakes,  ponds, 
small  streams,  large  rivers,  or  ground 
waters.  As  the  density  of  population 
increases  in  the  areas  from  which  pub- 
lic water  supplies  may  be  obtained,  it 
becomes  more  difficult  to  obtain  nat- 
ural waters  of  satisfactory  quality  and 
sufficient  quantity  to  meet  the  require- 
ments of  a  public  water  supply.  Some 
natural  waters,  even  without  contami- 
nation, are  not  wholly  satisfactory  in 
quality.  Most  waters  in  their  natural 
state  contain  many  impurities  which 
make  them  undesirable  for  use  with- 
out purification.  Others  receive 
wastes  from  agricultural,  industrial, 
and  human  activities  which  render 
them  unfit  for  use.  The  impurities  in 
water  may  range  in  character  and  im- 
portance from  those  that  seriously  af- 
fect public  health  to  those  that  only 
cause  mild  and  temporary  annoyance. 
Tile  problem  confronting  the  sanitary 
engineer  is  to  select  a  source  of  water 
supply  which  will  furnish  an  adequate 
quantity  and  then  to  design  works  for 
the  treatment  of  the  water  to  render 
it  satisfactory  from  the  standpoint  of 
quality. 

The  chief  function  of  water  puri- 
fication is  to  destroy  or  eliminate 
those  impurities  that  may  affect  health 
in  any  way.  Almost  as  important  is 
the  elimination  or  neutralization, 
within  economic  limits,  of  undesirable 
dissolved  minerals,  or  other  substances, 
such  as  those  that  cause  muddiness, 
color,  taste,  and  odor.  The  important 
materials  that  make  water  unsafe  or 
otherwise  unsatisfactory  for  use  may 
be  classified  as  follows:  Bacteria  and 
other  minute  organisms  that  may  cause 
disease  or  impart  color,  taste,  or  odor; 
suspended  or  floating  materials  that 
cause  turbidity,  or  muddiness,  and 
may  also  give  color,  taste,  or  odor  to 
the  water ;  minerals  that  cause  hard- 
ness or  have  other  objectionable  ef- 
fects ;  and  dissolved  gases.  Xo  one 
method  of  treatment  will  remove  all 
of  the  objectionable  materials  in 
water.  There  is  usually  a  special 
treatment  process  that  will  remove  a 
particular  impurity  most  economically 
and  satisfactorily. 

In  the  design  of  a  water  purification 
plant  it  is  necessary  to  select  the  in- 
dividual treatment  processes  that  are 
applicable  to  the  characteristics  of  the 
water,  and  to  combine  them  into  a  unit 
that  may  be  well  constructed  and 
properly  operated.  Design  must  take 
the  operator  into  consideration;  if  the 
plant    cannot     be     properly    operated, 
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The  new  South  West  Sewage  Treatment  Plant.  In  the  distance  the  West  Side  Sewage 
Treatment  Plant.  Combined  capacity  872,000,000  gallons  daily.  The  largest  installa- 
tion in  the  world. 


it  will  not  serve  the  purpose  for  which 
it  was  intended.  The  purpose  is  to 
produce  a  safe  and  satisfactory  water 
at  the  lowest  operating  cost.  It  is 
not  enough  to  provide  a  plant  that 
can  produce  safe  water;  the  plant 
should  be  so  designed  that  the  danger 
of  producing  unsafe  water  through 
faulty  operation  will  he  reduced  to  a 
minimum. 

The  methods  of  water  treatment  in 
general  use  and  the  removals  accom- 
plished are  as  follows:  1)  Removal  of 
floating  materials  and  fish  by  screens. 
2)  Removal  of  suspended  solids  and 
color  (a)  by  sedimentation,  or  per- 
mitting   the    water    to    remain    almost 


quiescent  in  a  large  settling  basin  so 
that  the  heavier  solids  may  settle  to 
the  bottom;  (b)  by  coagulation,  or 
applying  to  the  water  certain  chem- 
icals called  coagulants  that  produce 
an  insoluble,  gelatinous,  and  rlocculent 
precipitate  which  absorbs  and  entraps 
the  colloidal  and  suspended  solids  in 
the  water  and  thus  hastens  their  sedi- 
mentation; and  (c)  by  filtration,  or 
passing  the  water  through  a  layer  of 
sand  or  other  material  that  strains  out 
the  suspended  solids.  3)  Removal  of 
bacteria,  which  is  aided  by  the  pro- 
cesses mentioned  for  the  removal  of 
suspended  solids  but  is  mostly  accom- 
plished   by    disinfection    with    chlorine 


to  insure  the  destruction  ot  all  bac- 
teria that  may  cause  disease.  H  Re- 
moval or  neutralization  of  tastes. 
odors,  objectionable  minerals,  and  dis- 
solved gases,  which  is  accomplished 
(a)  by  aeration,  or  exposing  the  water 
in  thin  films  to  the  oxygen  of  the  at- 
mosphere; and  (b)  by  treating  the 
water  with  chemicals  having  adsorp- 
tive  power,  such  as  activated  carbon. 
")  )  Removal  of  hardness  by  means  of 
chemicals  that  convert  the  substances 
causing  hardness  into  unobjectionable 
compounds. 

Research  in  water  treatment  meth- 
ods has  developed  the  above-mentioned 
processes  to  a  high  degree  of  efficiency 
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which  insures  the  continuous  supply  of 
;i  safe  and  satisfactory  water  to  the 
consumer.  However,  the  sanitary  en- 
gineer and  sanitary  chemist  are  con- 
tinually trying  to  develop  new  and 
more  efficient  methods  to  produce  a 
better  water  at  a  lower  cost.  Armour 
Institute  of  Technology  is  playing  a 
part  in  this  development.  The  experi- 
mental filtration  plant  has  been  in 
use  for  four  years  and  several  contri- 
butions to  the  technical  literature  have 
already  been  made  as  a  result  of  ex- 
periments to  evaluate  the  fundamental 
factors  influencing  the  efficiency  of 
flocculation  mechanisms  in  the  re- 
moval of  suspended  matter  from  the 
water  by  coagulants.  Studies  have 
also  been  made  on  the  relation  be- 
tween the  time  of  flocculation  and  the 
settling  time  for  optimum  clarification 
at   the   lowest   installation   and  operat- 

During  the  past  year  extensive  stud- 
ies have  been  made  on  a  new  type  of 
unit  known  as  the  Jewell  Filter.  Dif- 
ficulties have  always  been  experienced 
in    the    washing    of    rapid-sand-filters 


through  the  formation  of  large  objects 
known  as  mud-balls.  These  tend  to 
clog  the  filter-bed  sand  and  cannot 
be  washed  out  by  the  ordinary  means 
of  having  a  strong  current  of  water 
coming  from  the  bottom  of  the  filter. 
The  Jewell  filter  unit  serves  a  double 
purpose  in  that  it  is  a  cell  located 
beneath  the  surface  of  a  regular  sand- 
filter  and  is  used  in  the  filtering  oper- 
ation as  well  as  for  back-washing  of 
the  clogged  filter.  By  increasing  tin- 
area  of  sand-bed  with  which  the  water 
first  comes  in  contact,  it  has  the  effect 
of  decreasing  the  rate  of  filtration,  in 
gallons  per  square  foot  of  surface  area 
per  minute,  the  present  criterion  of 
filter  loading.  This  brings  about  a 
longer  length  of  filter  run  before  the 
filter  becomes  clogged  and  must  be 
washed  again.  The  unit  also  permits 
surface  washing  of  the  filter  by  issu- 
ing horizontal  jets  of  water  at  veloci- 
ties high  enough  to  break  up  any  pos- 
sible mud-ball  formation.  Although 
the  wash-water  still  comes  from  the 
bottom  of  the  filter  as  well  as  from 
points    near   the    surface   of   the    sand 


bed,  the  combination  of  the  two  washes 
is  so  much  more  efficient  than  the 
standard  bottom-wash  that  an  appre- 
ciable saving  in  wash-water  is  accom- 
plished. This,  together  with  longer 
filter-runs,  makes  possible  a  consider- 
able saving  in  operating  costs.  The 
results  of  these  and  other  tests  were 
so  convincing  that  it  was  decided  to 
go  from  the  Armour  Institute  twenty- 
five-gallon-per-minute  pilot  plant  to 
the  much  larger  experimental  plant 
of  the  City  of  Chicago,  where  full- 
sized  plant  tests  could  be  made.  If 
the  results  are  verified  on  the  larger 
installation  the  unit  will  then  be 
ready  for  regular  use.  This  work  is 
being  done  under  the  supervision  of 
Mr.  J.  R.  Baylis,  Physical  Chemist 
for  the  City  of  Chicago,  and  Director 
of  the  Experimental  Water  Filtration 
Plant.  Mr.  Baylis  is  also  teaching 
graduate  courses  in  water  treatment 
at  Armour  Institute  and  is  advisor  on 
the  research  in  water  treatment. 

This  serves  to  illustrate  the  tech- 
nique of  research  employed  on  sani- 
tary engineering  projects.      A   funda- 


Experimental  Aeration  Tank  with  Porous  Plates  for  Air   Diffusion 


mental  study  of  the  (actors  governing 
certain  phenomena  is  carried  out  in 
laboratories  where  each  of  the  vari- 
ables may  be  controlled.  Following 
tliis,  a  mechanism  or  process  is  devel- 
oped which  can  meet  the  conditions 
and  achieve  the  purpose  imposed  upon 
it  as  a  result  of  the  discoveries  made 
in  the  fundamental  research.  These 
new  developments  are  then  tried  in 
the  laboratory  on  a  model  scale  in  or- 
der to  ascertain  the  validity  of  the 
conclusions  previously  drawn.  If  tin- 
experiments  arc  successful,  larger 
units  are  built  and  tried  out  in  a 
pilot  plant  large  enough  to  simulate 
operating  conditions  to  he  expected  in 
plant  practice.  In  the  model  and 
pilot-plant  stages  flexibility  is  pro- 
vided in  the  experimental  layout  so 
that  changes  may  he  frequently  made 
and  the  equipment  and  processes  im- 
proved and  developed  at  a  reasonable 
cost  as  the  experiments  proceed.  If 
the  results  are  conclusive  from  the 
model  studies  it  may  be  possible  to 
eliminate  the  use  of  a  pilot  plant  and 
proceed  directly  to  large  installations. 
However,  the  work  with  the  pilot  plant 
usually  gives  such  a  splendid  oppor- 
tunity for  the  refinement  of  methods, 
technique  and  equipment  that  it  has 
proven  extremely  worthwhile.  When 
the  research  is  finished  and  the  results 
are  analyzed  the  engineer  is  ready  to 
design  his  large-scale  plant  to  incor- 
porate the  benefits  derived  from  the 
research.  Further  improvements  can 
frequently  be  made  after  experiment- 
ing with  the  large  plant.  The  need 
for  research  never  ceases  as  long  as 
tin  engineer  strives  toward  higher  ef- 
ficiencies at  lower  operating  costs. 

Fundamental  research  is  now  in 
progress  in  the  important  field  of 
water  softening.  The  hardness  in 
natural  waters  is  mostly  caused  by  the 
presence  of  bicarbonates  and  sul- 
phates of  calcium  and  magnesium  in 
solution.  These  salts  may  be  changed 
to  the  insoluble  compounds,  calcium 
carbonate  and  magnesium  hydroxide, 
which  settle  out  of  the  water  in  large 
settling-basins.  This  is  accomplished 
generally  bv  the  addition  of  lime  and 
soda  ash.  '  Fundamental  studies  of 
the  characteristics  of  the  reactions  in- 
volved  are  being  made  in  the  labora- 
tory of  A.  I.  T.  with  the  aid  of  a  bat- 
tery of  stirring  devices  which  simulate 
the  coagulation  mechanisms  in  the 
lull  scale  treatment  plants.  As  this 
work  progresses,  similar  studies  are 
being  made  in  the  pilot  plant  to  se- 
cure a  correlation  of  results  and  to 
verify  the  conclusions  drawn  from  the 
previous  analysis.  A  clearer  under 
standing  el'  the  factors  involved  in 
this  problem  and  the  relation  between 
them,  together  with  the  clarification 
and   filtration    properties   of   the   soft 


ened  water,  should  lead  to  a  more  en- 
lightened design  of  water-softening 
plants  and  greater  economics  in  op- 
eration. 

Domestic  sewage  is  considered  one 
of  the  most  objectionable  and  often- 
times dangerous  waste  products  of 
modern  life.  Even  after  the  sewage 
has  been  flowing  through  many  miles 
of  sewers,  it  still  retains  its  power  to 
cause  nuisance  and  disease,  if  allowed 
to  flow  free  in  the  watercourse  into 
which  the  sewers  empty.  Public 
health  considerations,  as  well  as  es- 
thetic reasons,  demand  that  the  sew- 
age be  treated  to  reduce  or  eliminate 
the  objectionable  characteristics.  If 
domestic  sewage  is  discharged  directly 
into  a  small  stream  or  lake,  it  will  ren- 
der the  water  offensive  to  sight  and 
smell;  floating  matter  will  form  and 
serve  as  a  breeding  ground  for  flies: 
fish  may  be  killed;  and  the  stream  will 
be  so  contaminated  as  to  make  it  un- 
fit for  domestic,  industrial  or  recrea- 
tional use  for  many  miles  downstream, 
even  though  the  stream  be  a  fairly 
large   one. 

The  organic  matter  in  sewage  is  un- 
stable and  changes  continually  take 
place  through  biochemical  reactions  as 
a  result  of  the  bacteria  feeding  on  this 
matter.  In  the  treatment  of  sewage 
it  is  necessary  to  remove  enough  of 
the  organic  matter  so  that  the  stream 
into  which  the  effluent  from  the  treat- 
ment plant  discharges  will  not  be  over- 
loaded or  made  unfit  for  use.  The  par- 
ticular method  of  sewage  treatment  to 
be  adopted  will  depend  on  local  con- 
ditions. Primary  treatment  may  con- 
sist of:  screening,  or  the  removal  of 
the  coarser  solids  by  passing  the  sew- 
age through  screens:  plain  sedimen- 
tation, or  the  passage  of  tin  sewage 
through  a  settling  tank  to  permit  the 
heavier  suspended  solids  to  settle  out 
from  the  liquid:  the  coagulation  of  the 
sewage  particles  by  slow  agitation  to 
produce  a  flocculent  precipitate,  with 
or  without  the  addition  of  chemicals, 
and  subsequent  settling.  Secondary 
treatment  employs  biological  methods 
to  oxidize  the  organic  matter.  These 
are  as  follows:  the  activated  sludge 
method  in  which  the  sewage  is  aerated 
for  a  period  of  from  three  to  ten 
hours  in  the  presence  of  abundant  bac- 
terial life,  after  which  it  is  settled: 
and  trickling  filters,  in  which  the  sew- 
age is  passed  through  a  bed  of  broken 
stone,  the  surfaces  of  each  small  stone 
being  covered  with  a  film  containing 
active  bacteria  which  come  in  contact 
with  tin-  sewage  and  brills;  about  oxi- 
dation. Variations  and  combinations 
of  these  methods  are  in  use  for  the 
treatment  of  the  liquid.  The  solid 
matter  which  is  removed  from  the 
liquid  contains  the  putrescihle  organic 
matter  and  requires  further  treatment. 


This  is  usually  done  by  placing  the 
sludge  ill  a  tank  and  letting  it  fer- 
ment as  the  bacteria  decompose  the 
organic  matter.  This  process  is  known 
as  the  digestion  of  sludge.  After 
passing  through  the  digester  the  sludge 
is  permitted  to  dry  on  sand  beds,  after 
which  it  may  be  disposed  of  by  dump- 
ing or  used  as  a  low-grade  fertilizer 
having  good  humus  value.  The  sludge 
may  be  dried  without  digestion,  in 
which  case  more  of  the  fertilizer  value 
is  recovered.  Both  of  these  methods 
are  in  use  at  the  large  Chicago  treat- 
ment plants,  one  of  which  recovers 
240  tons  of  fertilizer  per  day. 

Research  in  sewage  treatment  prac- 
tice is  progressing  rapidly.  During 
the  last  ten  years  great  strides  have 
been  made  to  advance  the  science.  On 
account  of  the  complexity  of  the  or- 
ganic matter  in  sewage,  the  sanitary 
engineer  must  draw  on  the  services  of 
chemists  and  bacteriologists,  as  well  as 
the  allied  fields  of  engineering.  Ar- 
mour Institute  is  fortunate  in  having 
close  cooperation  with  the  Sanitary- 
District  of  Chicago,  one  of  the  lead- 
ing organizations  of  its  kind  in  the 
country.  The  Director  of  Labora- 
tories for  the  District.  Dr.  F.  W. 
Mohlman,  is  Adjunct  Professor  of 
Sanitary  Chemistry  at  Armour  and 
has  charge  of  all  of  the  graduate 
course  in  Sanitary  Chemistry,  as  well 
as  the  allied  research  projects.  Mr.  F. 
Hurwitz.  Principal  Sanitary  Chemist 
for  the  District,  is  Instructor  in  Sani- 
tary Chemistry  and  teaches  the  labor- 
atory courses  in  water  and  sewage 
chemistry,  also  taking  an  active  inter- 
est in  the  research  work.  The  facili- 
ties of  the  main  laboratory  of  the  Sani- 
tary District  at  the  new  Southwest 
Sewage  Treatment  Plant  have  been 
made  available  to  the  graduate  stu 
dents  at  Armour.  At  the  present  time 
a  candidate  for  the  Doctorate  in  Sani- 
tary Engineering  is  conducting  re- 
search at  this  plant  on  the  important 
subject  of  the  determination  handling 
and  treatment  of  grease  in  sewage 
treatment  plants,  under  the  supervi- 
sion of  Dr.  Mohlman.  Comparatively 
little  is  known  about  the  properties  of 
sewage  grease  and  the  fundamental 
factors  governing  its  behavior.  These 
are  being  evaluated  by  experimental 
and  theoretical  studies  on  a  laboratory 
scab-,  after  which  it  is  hoped  to  ap- 
ply the  principles  and  methods  devel- 
oped in  the  research  to  the  question  of 
the  disposal  of  grease  and  scum  at 
the  Southwest  plant,  the  largest  acti- 
vated-sludge treatment  plant  in  the 
world,  with  a  capacity  of  400  million 
gallons  daily  flow  of  sewage.  As  yet. 
the  problem  of  handling  and  disposal 
of  grease  has  not  been  solved  on  a  sat- 
isfactory basis.  The  results  of  this 
(Turn   to   page   41) 
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SOME  ENGINEERING  ASPECTS  OF 
NAVAL  STORES  PLANTS 


EDMOND  F.  SISSON 


The  term  "Naval  Stores'  is  a 
generic  name,  used  several  hundred 
years,  to  identify  the  products  secured 
from  oleoresin  by  destructive  distilla- 
tion of  yellow  pine  trees.  In  the  days 
of  wooden  sailing  ships,  these  mate- 
rials were  extensively  used  for  caulk- 
ing  hull    and    deck    seams    and    in    the 


paint  protecting  the  entire  ship.  Up 
to  thirty  years  ago  there  were  virgin 
forests  all  along  the  Gulf  and  South 
Atlantic  Coasts,  which  yielded  large 
quantities  of  these  very  much  desired 
materials.  Second-growth  trees  still 
account  for  over  seventy  percent  of 
the  United  States'  primary  production. 


Rosin  and  turpentine  have  been  pro- 
duced during  this  period  and  in  this 
area  by  scarifying  the  trunk  of  the 
tree,  collecting  the  gum  which  exudes, 
distilling  it  in  crude  direct-tired  copper 
stills,  using  water  to  produce  a  simple 
steam  distillation  of  the  turpentine. 
As  these  forests  were  cut  off  there  re- 
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was  interest  iii  securing  the  rosin  and 
turpentine  known  to  be  contained  in 
these  stumps,  but  it  v.-is  not  until  some 
ten  years  later  that  commercial  plants 
were  started  which  employed  these 
stumps  as  a  raw  material.  Their  first 
efforts  were  like  those  of  most  infant 
industries,  productive  of  products  of 
questionable  quality  and  at  costs  in 
excess  of  the  then  common  method  of 
producing  them.  The  pioneers  of  this 
branch  of  the  Naval  Stores  industry 
continued  with  their  efforts  and  ulti- 
mately wen-  able  to  produce  a  saleable 
product  at  a  cost  which,  while  then 
not  economically  attractive,  showed 
promise. 

Tin    principal    consumers    of    rosin. 


according  to  the  last  report  of  the 
l'.  S.  Department  of  Agriculture,  in 
order  of  their  respective  consumptions 
arc  manufacturers  of  paper  size,  soap, 
paint  and  varnish,  chemicals  and  phar- 
maceuticals, ester  gum  and  synthetic 
resins.  For  the  last  reported  year, 
(  1938  1939)  the  total  United  States 
consumption  was  1,168,728  barrels  of 
500  pounds  gross. 

The  principal  consumers  of  turpen- 
tine are  manufacturers  of  paint  and 
varnish,  chemicals  and  pharmaceuti- 
cals, shoe  polish  and  shoe  materials, 
with  a  United  States  consumption  of 
1-20,000  barrels  of  fifty  gallons  each. 

Rosin  and  turpentine  markets  are 
maintained  at  Savannah.  The  price 
fluctuation  in  these  materials  has  been 
extremely    wide.      For    example,    over 


the  past  thirty-eight  years  the  low  for 
"(i"  rosin  was  $1.30  per  standard  of 
235  pounds  in  the  year  1901,  and  the 
high  $15.85  for  the  year  1  !>!!».  With 
such  possible  variations  in  return  for 
production,  low  processing  costs  of  ne- 
cessity become  extremely  important. 

The  solvent  process  of  Newport  In- 
dustries. Inc.  for  the  extraction  of 
rosin,  turpentine  and  pine  oil  from 
stump  wood  has  changed  materially 
from  that  employed  at  their  first  plant 
at  Bay  Minette.  Alabama,  in  1912. 
This  operation  turned  out  a  dark  rosin, 
an  objectionable-smelling  turpentine 
and  a  material  known  as  pine  oil, 
which,  while  pleasantly  odored,  had 
then  no  known  use. 

The  original  process  used  stumps, 
which    had    been    dynamited    from    the 


ground;  they  were  fed  to  "hogs,"  fol- 
lowed by  hammermill  type  shredders. 
The  resulting  wood  varied  in  size  from 
match-splinters  to  pieces  with  a  great- 
est cross-dimension  of  one-half  inch. 
This  wood  was  fed  on  belts  to  vertical 
steel  retorts  holding  approximately 
five  tons;  these  were  six  feet  in  diam- 
eter, and  approximately  seventeen  feet 
on  the  straight  side.  In  these  retorts 
steam  was  admitted  to  distill  the  tur- 
pentine and  some  of  the  pine  oil.  After 
the  steaming  operation,  petroleum- 
naphtha  at  elevated  temperatures  was 
pumped  through  the  retorts  in  a  series 
cycle  to  extract  the  rosin  and  residual 
pine     oil.       On     completion     of     this 
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.ntained  in  the 


last  retort  in  the  cycle  was  blown  by 
steam  to  the  head  retort  in  the  cycle 
and  the  wood  in  this  retort  was  then 
steamed  to  recover  the  remaining  sol- 
vent. This  operation  was  stopped 
when  the  condensed  steam  coming  over 
showed  it  to  he  free  of  naphtha;  the 
retort  was  dumped  and  the  extracted 
wood  fed  on  belts  to  the  boilers  to 
produce  steam   for  the  process. 

The  crude  turpentine  was  then 
steam-distilled,  at  first  without  any 
effort  at  fractionation,  and  later  using 
simple  ring-rilled  columns.  This  pro- 
vided a  separation  between  the  turpen- 
tine and  pine  oil.  The  rosin  liquor 
was  then  passed  to  batch  stills  where 
the    solvent    and    pine    oil    and    similar 


Operations  today  are  in  the  main 
similar  to  this  except  that  tin-  turpen- 
tine steaming  is  eliminated  and  all  of 
the  extraetable  material  is  removed  by 
means  of  naphtha.  The  liquor  so  pro- 
duced passes  to  primary  vacuum-evap- 
orators which  remove  the  bulk  of  the 
solvent,  and  the  evaporator  concen- 
trate-liquor is  fed  to  batch  stills. 
Steam  distillation  is  employed  to  re- 
move tile  remaining  solvent  and 
furnish  a  mixture  of  solvent,  turpen- 
tine and  pine  oil  and  finish  the  rosin 
to  a  specified  melting  point.  The 
condensate,  a  mixture  of  solvent, 
turpentine  and   pine  oil.  is  then   frac- 
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tionally  distilh-d  in  plate-type  columns 
under  vacuum  to  make  a  separation 
of  these  three  materials. 

For      many      years      solvent       Naval 
Stores      plants      contented      themselves 

with  the  sale  of  an  FF  grade  rosin,  a 
.933  gravity  yellow  pine  oil.  and  a 
ninety  per  cent  turpentine.  In  the 
meantime  pine  oil  had  found  a  market 
lor  itself  for  flotation  and  it  moved 
lo  this  consumption  in  Large  quantities. 
The  steam-distilled  Naval  Stores 
industry  historically  may  be  divided 
roughly  into  three  periods.  The  first 
may  be  described  as  the  mechanical 
development  period,  in  which  every 
effort  was  extended  to  develop  tin- 
plants  to  make  them  reliable  mechani- 


cally and  reach  a  sufficient  capacity  to 
economically  produce  three  simple 
products.  The  second  period  may  be 
known  as  the  product  improvement 
period,  wherein  extensive  research  was 
carried  out  to  standardize  and  improve 
these  products  and  in  the  case  of  rosin 
to  make  it  possible  to  produce  the  va- 
rious color-grades  at  will.  The  third 
period  brings  the  industry  into  what 
may  lie  called  the  chemical  phase, 
wherein  research  developed  processes 
to  SO  modify  the  basic  products  that 
their  character  was  materially  changed 
and  going  further  to  use  these  basic 
products  as  a  starting  point  for  the 
production  of  fine  chemicals.  In  the 
case    of    Newport    Industries    this    has 


resulted  in  the  production  of  tcrpincol. 
fenehone.  anethol  and  camphor,  not  to 
mention  rosin  of  grades  more  pale 
than  X,  and  with  melting  points  more 
than  twice  as  high  as  the  original  dark 

The  steam-distilled  naval  stores 
plant  is  unique  in  that  in  purchasing 
its  raw  material  it  also  purchases  the 
bulk  of  its  fuel  supply;  in  fact,  where 
only  the  simple  operations  are  carried 
out  there  is  an  excess  of  fuel,  and 
boiler  efficiency  is  of  practically  no 
concern.  As  the  ramifications  of  the 
operation  increase  and  additional 
processing  is  done  on  the  basic  prod- 
ucts, the  question  of  boiler  efficiency 
becomes    of    prime    importance.      This 


transition  in  point  of  view  occurs  as 
soon  as  the  natural  fuel  supply  must 
be  augmented. 

In  1934,  at  the  Pensacola  Operation, 
the  ton  of  wood  processed  required 
7700  pounds  of  steam  generated, 
whereas  in  1939,  the  ton  of  wood  proc 
essed  required  8500  pounds  of  steam, 
despite  the  fact  that  a  steam  saving  of 
over  fifteen  percent  had  been  accom- 
plished during  that  period  by  a  change 
in  the  basic  operation. 

Again  electrically,  in  1934,  a  ton 
of  wood  processed  required  thirty-one 
KW  hours  whereas  in  1939  it  required 
thirty-six  KW  hours. 

Water  used  for  condensing  and  gen- 
eral plant  purposes  amounts  to  roughly 
17,500  gallons  per  ton  of  wood,  or 
stated  by  comparison,  for  a  500-ton 
plant  enough  water  to  supply  an  aver- 
age city  of  50,000  people. 

Naval  stores  plants,  handling  as 
they  do,  large  volumes  of  solvent,  must, 
in  order  to  keep  down  vapor  losses, 
not  only  condense  their  distillates  but 
sub-cool  them  to  be  able  to  operate 
with  solvent  losses  of  a  low  order. 

From  the  figures  cited  above  it  is 
apparent  that  the  generation  of  steam 
is  one  of  the  important  operations  in 
a  naval  stores  plant.  In  the  early 
days  of  these  plants  when  fuel  in  the 
form  of  spent  chips  was  somewhat 
of  a  disposal  problem,  no  effort  or 
study  was  given  to  ways  and  means 
of  securing  the  maximum  number  of 
pounds  of  steam  per  pound  of  wood. 
They,  like  saw  mills,  used  a  simple 
Dutch  oven  with  flat  grates  on  a  hori- 
zontal tubular  boiler.  It  was  only 
when  auxiliary  fuel  had  to  be  pur- 
chased that  thought  was  given  to  meth- 
ods of  burning  wood  which  would 
yield   maximum   efficiencies. 

When  these  increased  efficiencies 
were  sought  it  became  apparent  that 
the  engineering  firms  then  available 
could  guarantee  performances  of 
plants  burning  coal,  oil  and  natural 
gas,  but  that  there  was  little  back 
ground  of  experience  covering  wood 
burning.  The  number  of  plants  which 
had  this  problem  was  small  and  it  more 
or  less  fell  to  them  to  solve  it  for 
themselves. 

Our  first  efforts  led  us  to  an  in- 
clined type  of  grate  under  suspended 
flat  arches,  which  were  applied  to 
existing  low-set  water-tube  boilers,  but 
which  lacked  adequate  combustion 
space  and  resulted  in  extremely  high 
heat  releases  per  cubic  foot  of  furnace 
volume  at  even  moderate  ratings.  As 
the  problem  was  studied  further,  it 
was  apparent  that  there  were  five  con- 
ditions essential  to  high-efficiency 
burning  of  extracted  wood. 

1.  A  moving  fuel-bed,  providing 
means  for  preliminary  distillation  of 
the  volatile  matter  in  the  wood. 


2.  A  liberal  combustion  space  with 
relatively   low   heat-release. 

3.  Ample  means  for  disposal  of 
sand  and  clay. 

1.  Good  control  of  the  secondary 
air  required  for  combustion. 

5.  A  well  baffled  three-pass  boiler. 
In  the  older  plants  efficiencies 
ranged  from  fifty  to  sixty  percent, 
whereas  in  the  new  plants  the  effi- 
ciencies have  been  built  up  to  seventy- 
five  to  seventy-eight  percent.  In  the 
old  plants  off-gas  temperatures 
reached  maximums  of  800  deg.  F., 
whereas  in  the  new  plants  they  are  of 
the  magnitude  of  500  deg.  F.,  with  a 
reduction  in  black  smoke. 

As  efforts  were  made  to  secure 
greater  quantities  of  steam  from  exist- 
ing boilers,  water  conditioning  became 
a  problem  which  has  in  the  main  been 
solved  by  the  use  of  phosphate  and 
sulphuric  acid  or  by  the  use  of  phos- 
phate, sodium  sulphite  and  caustic. 

Sand  carried  on  the  chips  adhered 
to  the  furnace  walls  and  it  was  nec- 
essary to  take  tin-  boilers  off  the  line 
to  remove  this  sand  from  the  furnaces 
and  clean  scale  about  every  six  weeks. 
In  the  new  installations  a  record 
has  been  established  of  over  eight 
months  on  the  line  and  it  is  anticipated 
that  this  period  may  be  further  in- 
creased. 

With  a  sizable  process-steam-load  at 
low  pressure  it  was  early  apparent 
that  extraction  and  back-pressure  tur- 
bine generators  or  extraction  and 
condensing  units  would  show  good  re- 
turns. With  energy  requirements 
mounting,  a  high-pressure  topping-unit 
may  soon  be  justified:  in  fact,  the  last 
installed  boilers  were  designed  for  485 
PSI  gauge  with  space  for  radiant 
superheaters. 

Mill  water  at  the  three  plants  is 
secured  from  deep  wells  ranging  in 
depth  from  240  feet  to  650  feet  and 
water  production  and  distribution  ac- 
count for  a  large  portion  of  power 
consumed.  It  has  recently  seemed 
economically  justifiable  to  install  a 
foreed-draft  water-cooling  tower,  de- 
spite the  high  wet-bulb  temperatures 
which  prevail  in  the  areas  in  which 
the  plants  are  located. 

Material-handling  problems  max  be 
appreciated  by  calling  attention  to  the 
fact  that  for  a  500-ton  daily  capacity 
plant,  some  seventeen  carloads  of 
stumps  must  be  unloaded  to  the  feed 
chain  per  grinding  period.  These 
stumps,  carrying  sand  and  of  irregular 
shape,  quite  naturally  require  equip- 
ment of  a  most  rugged  type.  After 
these  stumps  have  been  put  through 
the  hogs  and  shredders  the  material  is 
known  as  "prepared  wood"  and  from 
then  on,  is  handled  at  high  speed  on 
belt  conveyors  until  it  reaches  the  re- 
torts.     The   "spent   wood."   i.e..   after 


extraction,  is  removed  from  under  the 
retorts  by  means  of  a  drag-chain,  in 
turn  discharging  to  belts  which  feed 
the  boiler   fuel-bins. 

Naval  stores  plants,  like  others  in 
the  Process  Industry  group  employ 
the  following  classes  of  equipment: 

1 — Tanks  ;  Storage  —  Pressure — 
Agitated. 

2 — Stills;  Vacuum  and  Pressure. 

3 — Evaporators. 

4 — Fractionating    Columns;    Plate — 
Packed. 

5 — Vapor    Towers. 

<> — Condensers  and  Heat  Exchangers. 

7— P  u  m  p  s  ;    Piston— Centrifugal- 
Rotary. 

8 — Vacuum  Pumps. 

9— Ejectors. 
10 — Dowtherm  Boilers. 
1 1 — Clarifiers. 
12 — Extraction      Retorts;     Cvlindrica' 

and  Spherical. 
1  3 — Refrigeration  Equipment. 

The  most  important  material  of 
construction  is  still  steel,  but  large 
quantities  of  copper  and  its  silicon  and 
zinc  alloys,  in  solid  and  clad  form,  are 
used.  Probably  next  in  order  of  im- 
portance is  aluminum,  generally  used 
in  its  2S  or  3S  form.  More  recently, 
i.e.,  in  the  past  ten  years,  clad  and 
solid  stainless  steel  in  both  18-8  and 
straight  chrome-steel  types  have  been 
used  in  considerable  tonnage.  Our 
first  solid  stainless-steel  retorts  were 
purchased  in  1929;  they  were  of  low- 
carbon  18-8  steel  because  14-16  per- 
cent straight  chrome  was  then  eon 
sidered  not  commercially  weldable.  By 
1932  it  was  welded  with  ease,  and  our 
second  lot  of  retorts  were  of  this  ma- 
terial. Occasions  have  arisen  where  it 
has  seemed  advisable  to  use  stainless 
steels  with  the  addition  of  columbium 
or  molybdenum,  and  28  percent 
straight  chromium  will  undoubtedly 
have  application  for  us.  though  we 
have  not  used  it  to  date.  As  the  in- 
dustry has  advanced  further  in  its 
chemical  phase,  lead-lined,  enamel- 
lined  and  pressed  plastic  equipment 
has  been  required.  Naturally  invest- 
ment for  equipment  per  pound  proc- 
essed has  kept  pace  with  the  increased 
returns  available  from  this  further 
processing. 

Engineering  procedure  for  naval 
store  plants  may  be  roughly  broken 
down  into  six   steps  as   follows: 

1.  Preparation  of  the  flow  diagram 
based  on  the  Research  Laboratory  re- 
port of  the  process  and  information 
as   to   capacity  desired. 

2.  Layout  of  the  equipment,  after 
selection  of  the  sizes  of  specially  de- 
signed equipment. 

3.  Detailed  design  of  the  individual 
pieces  of  equipment. 

(Turn   to   page   42 1 
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THE  ENGINEER  IN 
GOVERNMENT  SERVICE 
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As  of  19-10,  government  is  our  big- 
gest business.  And  government  in 
consequence  has  become  our  largest 
employer.  It  is  interesting  in  tins 
connection  to  note  something  of  the 
expansion  of  government  employment. 

According  to  the  United  States  Bu- 
reau of  Foreign  and  Domestic  Com 
merce,  there  were,  in  the  United  States 
in  1!>:S7,  32,546,000  wage  earners. 
Employed  in  private  industry  wire 
28,782,000;  employed  in  governmental 
activities  were  3,764,000.  The  larg- 
est single  factor  in  governmental  em- 
ployment was  the  federal  government 
with  1,202,000.  The  next  largest  fac- 
tor was  the  public  school  system  with 
1,200,000;  then  came  city  governments 
with  697,000;  state  governments  with 
367,000;  county,  township,  and  other 
smaller     jurisdictions     with     298,000. 


:gomg  figures  and  number  ot 
government  employees  exclude  work- 
relief   employees.) 

In  other  words,  the  latest  available 
computations  show  approximately 
eleven  percent  of  our  wage  earners  to 
be  in  the  public  service.  If  all  the 
wa^e  earners  in  the  United  States 
were  put  in  one  long'  line,  every  ninth 
person  would  be  a  public  employee. 

A  comparison  of  this  bloc  of  cm 
ployment  with  that  of  leading  indus- 
trial corporations  is  significant.  Tin 
American  Telephone  and  Telegraph 
Company  employs  approximately  200,- 
000  persons.  The  General  Motors 
Corporation  employs  approximately 
191,000  persons,  the  United  States 
Steel  Corporation  employs  185.000 
persons.  The  total  number  of  persons 
employed  by  these  three  corporations 
is  substantially  less  than  the  number 
of  persons  employed  by  municipal 
governments  alone.  The  total  per- 
sonnel of  these  corporations  is  equal  to 
only  fifteen  percent  of  the  number  of 
persons  employed  in  governmental  ac- 
tivities  as   a   whole. 

The  trend  in  government  employ- 
ment is  to  increase  the  personnel.  The 
history  of  the  increase  in  government 
employees  would  make  an  interesting 
volume  in  itself.  In  1830,  the  federal 
government  had  only  20,000  employ- 
ees; in    !S8:i  or  fifty-three  years  later. 

it  had  looooo  employees;  in  1929, 
862.000;  in  1 !).!.!.  there  was.  contrary 
to  popular  notion,  a  dip  in  federal 
employment  hack  to  856,000.  Hut  in 
1  !>:S7,  it  had  risen  to  1,202,000  per- 
sons.    In   1830,  the  population  of  the 

United  States  was  10.000.000.  In  the 
IOO  years  following,  that  population 
was  multiplied  twelve  times.  In  the 
same  period,  the  number  of  federal 
employees  was  multiplied  sixty  times. 
Other  figures  arc  available  which 
reveal     these     facts    more    simply.       In 


I !»()().  for  the  country  as  a  whole,  the 
public  employed  1  .'too  persons  in 
every  100,000.  In  1930,  the  public 
employed  2,600  (or  twice  as  many  I 
for  every  100.000  population,  and 
by  19.39  this  figure  had  risen  to  2,930 
persons  for  every  100.000  of  popula- 
tion. The  foregoing  figures  exclude 
work    relief. 

The  increase  in  the  ratio  of  govern- 
ment employment  to  population  is  ac- 
counted for  in  the  main  by  increased 
governmental  functions.  To  what  ex- 
tent these  governmental  functions  are 
new  and  to  what  extent  they  represent 
an  acquisition  of  functions  previously 
conducted  under  private  auspices  wc 
are  unable  to  say  on  the  basis  of  avail- 
able statistics.  Let's  look  at  the  trend 
of  employment  in  the  United  States 
during  the  years  ]<»•_'<•  to  1937  for 
whatever  significance  it  may  have  in 
this  connection.  Taking  1  !>•_'!>  employ 
ment  as  an  index  at  100  percent,  the 
situation  had  changed  in  1937  to  a 
point  where  ninety  percent  as  many 
persons  were  employed  in  private  in- 
dustry as  in  1929,  hut  the  number  of 
governmental  employees  had  increased 
to  117.")  percent  of  the  number  re- 
corded in   1929. 

Attempts  to  predict  future  trends 
in  this  area  of  employment  must  be 
left  to  those  who  possess  with  respect 
to  public  policy  a  cocksureness  which 
I  cannot  assume.  However.  I  find  it 
difficult  to  quickly  agree  with  those 
persons  who  believe  that  there  are 
imminent  changes  in  policy  which  will 
seriously    alter    the    trends'. 

It  is  not  clear  that  governmental 
agencies  in  the  United  States  are  ex- 
cessive employers  of  labor.  In  the 
United  States,  in  1932,  the  index  of 
government  employment  was  twenty; 
in  Germany  twenty;  in  Great  Britain 
twenty-three  and  in  France  in  excess 
of  twenty-six.  Making  correction  for 
the  increase  in  governmental  employ- 
ment in  the  United  States  as  of  1937, 
most  of  which  increase  occurred  in  the 
federal  services  and  which  did  not 
have  counterpart  in  Europe,  the  index 
for  the  United  States  would  be  l>:i.7 
or  approximately  the  same  as  Great 
Britain,  and  lower  than  France. 

I  do  not  like  to  have  too  much  sig- 
nificance attached  to  these  figures  in 
the  absence  of  exact  explanation  con- 
cerning their  statistical  basis,  partic- 
ularly in  the  case  of  foreign  govern- 
ments. However,  "Once  installed — 
few  public  services  are  abandoned." 

And  there  is  probably  much  more 
than  sheer  momentum  to  justify  the 
continuation  and  extension  of  these 
services.  In  the  main,  they  represent 
in  assumption  on  the  part  of  govern- 
ment of  large  scale  initiatives  and  en- 
terprises of  various  sorts  essential  to 
the   rapidly   rising  standards  of  living 
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ill'  ;i  people;  enterprises  which  by  rea- 
son of  their  very  magnitude,  their 
community  character,  or  their  failure 
tn  offer  promise  of  profit  must  be  done 
by  government  initiative  rather  than 
private  enterprise,  if  at  all. 

The  foregoing  is  something  of  a 
quantitative  exposition  of  the  public 
employment  service.  Let's  look  for 
a  moment  at  certain  qualitative  fea- 
tures. For  purposes  of  this  discus- 
sion. I  desire  only  to  impress  upon  you 
one  point  and  that  is  that  government 
services  tend  to  be  technical  to  a  sur- 
prising extent  and  are  tending  to  be- 
come even  more  so. 

Several  organization  charts,  selected 
more  or  less  at  random,  may  be  of 
some  value  in  suggesting  the  extent 
to  which  certain  branches  of  the  gov- 
ernment service  require  technically 
trained   personnel. 

We  are  more  or  less  familiar  with 
the  personnel  concept  of  President 
Andrew  Jackson  which  he  expressed 
by  saying,  "The  duties  of  all  public 
offices  are,  or  at  least  admit  of  being 
made,  so  plain  and  simple  that  men  of 
intelligence  may  readily  qualify  them- 
selves for  their  performance." 

Whatever  justification  there  may 
have  been  in  Old  Hickory's  time  or 
personal  experience  for  such  a  phil- 
osophy, I  suspect  that  there  are  few 
of  us  who  would  care  to  enter  large 
government  buildings  or  cross  the 
bridges  designed  by  men  selected  in 
accordance  with  this  personnel  concept 
to  build  them. 

In  18SM5,  there  were  only  3,600  pro- 
fessional and  scientific  positions  in  the 
governmental  field.  In  1930,  this 
number  had  increased  to  .35,000. 
Since  that  date,  the  trend  to  profes- 
sionalization  in  public  service,  along 
with  that  in  industry,  has  been  strong. 

Not  main  years  ago.  the  public 
employment  of  engineers  was  con- 
fined largely  to  the  construction  of 
public  works.  Today  we  require  aero- 
nautic engineers,  automotive  engineers, 
cadastral  engineers,  geodetic  engi- 
neers, radio  engineers,  traffic  engineers, 
airway  survey  engineers,  and  many 
others.  Governmental  service  has  been 
extended  in  parks  and  recreation, 
health,  crime  prevention,  landscape 
architecture,  airports,  and  irrigation. 
Additionally,  we  have  such  public  en- 
terprises as  the  protection  of  the 
forests,  the  care  of  veterans,  the  pro- 
tection of  lives  and  property  at  sea. 
inspection  of  foodstuffs  and  weights 
and  measures,  and  the  making  of 
chemical  analyses  for  a  thousand  pur- 
poses. Meanwhile  tile  number  and  ex- 
tent of  public  works  has  increased 
tremendously. 

In  this  connection,  I  cannot  leave 
the  point  without  directing  your  at- 
tention to  the   importance  of  "profes- 
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sionalism"  in  terms  of  the  ultimate  the  subject  will  Hud  the  following 
efficiency  of  the  public  service.  Two  studies  also  worth  reading:  The  Re- 
nt' the  loads  which  in  the  past  have  port  by  the  Society  for  the  Promotion 
done  much  to  drag  down  the  efficiency  of  Engineering  Education.  1924;  the 
of  the  public  service  have  been  lack  study  made  by  the  American  Society 
of  Mechanical  Engineers,  1930;  and 
the  study  made  by  the  American  So 
ciety  of  Civil  Engineers.  1934.  It  is 
not  my  purpose  here  to  burden  you 
with  the  details  but  rather  to  give 
vou    a    few    of    the    interesting   eonelu- 


of  prestige  and  failure  to  observe  ac- 
ceptable standards  in  personnel  and 
performance.  Professionalism  tends 
immediately  to  set  standards  and  to 
raise  the  prestige  of  the  service.  In- 
deed, it  mitrht  be  said  that  profession- 
alism, brought  about  by  the  special- 
ization which  characterizes  modern 
occupation,  is  one  of  the  bootstraps 
by  which  the  public  service  is  lifting 
itself.  The  other  is  the  extension  of 
the  merit  system  which  tends  to  pro- 
mote the  same  result  through  the  in 
strumentations  of  occupational  elassi 
Kcation  and  increased  tenure  in  office. 
Any  attempt  at  an  adequate  review 
of  the  part  played  by  engineers  in 
public  life  and  the  part  that  public 
employment  plays  in  the  lives  of  en- 
gineers must  include  reference  to  the 
survey  of  the  engineering  profession 
made  several  years  ago  by  the  Bureau 
of  Labor  Statistics  at  the  request  of 
the  American  Engineering  Council. 
Additional  supplementary  s  t  udi  e  s 
made  on  the  bask  of  and  subsequent 
to  the  foregoing  report  have  as  their 
background  the  present  general  em- 
ployment situation  and  may  he  re 
garded  as  having  current  authenticity. 
This  report,  developed  on  the  basis  of 
individual  questionnaires,  of  which 
52,589  were  returned  by  engineers, 
reveals  some  interesting  facts.  Per 
haps    1    should    state    also    that    any    of 

ynu  who  is  interested  in  following  up 


sions  of  the  report  developed  by  the 
Bureau  of  Labor  Statistics. 

Incidentally,  it  appeared  that  be- 
tween eighty  and  ninety  percent  of 
the  total  engineering  graduates  in  any 
cine  year  were  confined  to  the  nine 
major  professional  classes  of  agricul- 
ture, architecture,  ceramic,  chemical, 
civil,  electrical,  industrial,  mechanical, 
mining,  and  metallurgical  engineers. 
For  purposes  of  tlie  survey,  data  was 
broken  down  on  this  basis. 

The  first  conclusion  of  interest  is 
that  engineers  as  a  group  are  occupa 
tionally  quite  stable.  Of  the  52,000 
engineers  reporting,  only  1,400  or  a 
little  over  eight  percent  wire  gradu- 
ates practicing  in  another  branch  of 
the  profession  than  that  for  which 
they  had  qualified  in  college.  The 
most  stable  were  the  electrical  engi- 
neers with  three  percent  diversion  and 
the  least  stable  were  the  industrial 
engineers       with       thirty-six       percent 

The  second  conclusion  is  that  it  is 
important  for  the  engineer  desiring 
to  practice  his  profession  these  days 
to  graduate  and  receive  his  degree. 
This  is  indicated  by  the  percentage 
of  survival  in  the  profession  as  be- 
tween graduate  and  non-graduate  en- 
gineers. Amongst  the  34,000  older 
engineers,  seventy-three  percent  were 
graduates.  Amongst  the  recent  engi- 
neers, that  is,  those  who  entered  the 
profession  after  1930,  ninety-eight 
percent  were  graduates.  Compared 
with  other  occupations,  the  profes- 
sional   mortality    percentage    for   non- 
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graduates  in  the  engineering  group  is 
high. 

The  third  conclusion  is  that  propor- 
tionate employment  of  engineers  by 
private  firms  or  organizations  is  stead 
ily  decreasing  while  that  of  the  fed- 
eral government  is  increasing.  Em- 
ployment by  private  firms  or  organ- 
izations was  eight-four  percent  of  the 
total  engineering  employment  in  1929 
and  only  6.5.8  percent  of,  such  employ- 
ment in  1934.  Were  correction  made 
to  credit  governmental  activities  with 
that  employment  which  was  govern- 
mental by  contract,  the  figure  would 
probably  be  still  lower.  During  the 
same  period,  the  employment  of  en- 
gineers by  the  federal  government  in- 
creased from  six  to  fifteen  percent  of 
the  total  employment  and  similarly, 
were  such  a  correction  made  for  work 
on  government  contracts,  that  figure 
would  doubtless  be  increased.  This 
emphasis  in  employment  is  more  strik- 
ing as  applied  to  recent  graduates. 
Only  twenty  percent  of  the  civil  en- 
gineers graduated  in  1933-34  reported 
as  being  in  the  employ  of  private 
firms  whereas  34  percent  of  the  elec- 
trical and  fifty  percent  of  the  mechan- 
ical were  so  employed.  Last  reported 
trends  indicate,  however,  a  slight  in- 
crease in  private  employment  for  elec- 
trical and  mechanical  engineers. 

The  fourth  conclusion  is  that  non- 
graduate  engineers  tend  to  earn  more 
in  the  earlier  years  of  life  than  do 
graduate  engineers  due  to  the  fact 
that  in  securing  employment  and  pro- 
motion their  experience  seems  to  be 
accepted  as  more  valuable  than  train- 
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ing  without  experience.  Non-gradu- 
ates reach  their  highest  salary  level 
before  the  graduates,  after  which  their 
salary  curve  begins  to  flatten  out  while 
that  of  graduate  engineers  continues 
to  rise. 

The  fifth  conclusion  is  that  gov- 
ernment employment  tends  to  a  lower 
rate  of  pay  than  private  employment. 
However  (here  I  contribute  to  the  re- 
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port),  this  does  not  necessarily  mean 
that  the  engineer  in  government  work 
receives  a  smaller  sum-total  of  com- 
pensation. Government  engineers  gen- 
erally enjoy  longer  tenure  and  much 
greater  benefits  in  terms  of  leave, 
compensation  for  sickness,  and  pen- 
sions than  do  engineers  in  private  in- 
dustry. 

And  now  let's  forget  general  statis- 
tics and  view  the  engineer  in  govern- 
ment work  as  many  of  us  have  come  to 
view  him  in  years  of  contact  with  the 
profession.  It  has  been  said  that  en- 
gineering is  a  method  of  thinking. 
Certain  it  is  that  the  engineer,  amongst 
the  men  of  all  professions,  is  trained 
in  a  characteristic  form  of  mental  pro- 
cedure. He  assembles  his  facts,  he 
analyzes  them,  he  derives  his  stand- 
ards and  applies  them,  and  there 
comes  forth  a  result  adequate  and  ex- 
act. This  "engineering"  method  has 
come  to  be  recognized  as  having  utility 
in  solving  problems  far  beyond  the 
scope  of  those  traditionally  regarded 
as  within  the  field  of  engineering.  This 
engineering  technique  has  been  found 
to  have  great  value  in  the  fields  of  eco- 
nomics, sociology,  and  indeed,  in  at- 
tacking many  of  the  biggest  problems 
that  confront  public  administrators 
today. 

In  the  effort  to  secure  an  applica- 
tion of  this  kind  of  thinking  to  major 
problems,  the  traditional  practice  of 
drafting  lawyers  or  non-professional 
men  for  major  administrative  respon- 
sibility has  fallen  increasingly  into 
(Turn  to  page  43) 
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WHAT  TECHNOLOGY 
DOES  FOR  CHICAGO 


This  article  is  an  abstract  from  a  re 
ssue  of  Millar'.*  Chicago  Letter ,  publi 
veekly  by  John  H.  .Millar  at  538  S. 
Veils  Street,  Chicago.     Editor. 


H.  T.  HKAI.l),  president  of 
Armour  Institute  of  Technology,  in 
discussing  "What  Technology  Does 
for  Chicago"  at  the  March  20  meet- 
ing of  the  Chicago  Association  of 
Commerce,  had  much  to  say  about  the 
contribution  of  engineers  in  public 
service,  as  well  as  the  need  for  train- 
ing all  engineers  in  social  sciences  and 
humanities. 

After  recalling  various  outstanding 
technological  contributions  made  by 
Chicago  engineers  in  industry,  he 
continued :  "The  vital  period  of 
technological  development  has  been 
the  period  of  Chicago's  great- 
est growth.  While  private  enterprise 
has  been  supplying  us  with  almost 
every  conceivable  convenience,  govern- 
ment has  been  providing  us  with  ade- 
quate water  supply  and  sewerage  sys- 
tems, bridges,  harbors  and  docks,  and 
other  facilities  so  necessary  for  health, 
recreation,  and  commerce.  Great  ci- 
ties like  Chicago  have  arisen  through 
the  development  of  technology,  and, 
perhaps  from  the  same  cause,  even  be- 
gun to  decline. 

"Technology's  contributions  to  Chi- 
cago have  by  no  means  been  lim- 
ited to  those  things  which  re- 
sulted from  business  enterprise. 
Engineers  employed  by  govern- 
mental agencies  have  for  years  been 
giving  competent  service  in  designing 
and  building  public  works.  The  re- 
versal of  the  Chicago  River  to  provide 
a  safe  water  supply  was  an  outstand- 
ing accomplishment  of  its  time.  More 
recently,  the  development  of  modern 
methods  of  sewage  treatment  by  engi 
neers  and  chemists  of  the  Sanitary 
District  has  helped  to  solve  the  prob- 
lem created  by  decreased  diversion 
from  Lake  Michigan.  Engineers  in 
the  employ  of  the  city  have  success- 
fully developed  the  modern  bascule 
bridge  and  are  now  solving  the  tech- 
nical problems  incident  to  the  digging 
of  subways.  Engineers  of  the  old 
South    l'ark    District    wire    among   the 


early  pioneers  in  the  building  of  con 
tinuous  steel  bridges  and  rigid  frame 
structures,  as  recently  as  fifteen  years 
ago.  I  think  it  is  safe  to  say  that 
if  we  look  behind  the  political  figures, 
who  are  sometimes  regarded  with  dis- 
taste, we  shall  find  hundreds  of  loyal, 
competent  engineers,  many  of  them 
leaders  in  their  professional  fields, 
who  are  continually  striving  to  carry 
out  public  improvements  on  a  sound 
economical  basis.  It  is  interesting  to 
reflect  that  these  men  usually  carry 
on  through  one  administration  and  yet 
another,  largely  unsung  and  unrecog- 
nized, serving  the  citizens  of  Chi- 
cago." 

One  such  is  Frank  Flanagan, 
Armour  '0(3,  who  on  the  day  be- 
fore Heald  spoke  was  named  chair- 
man of  the  Budget  Survey  Committee, 
which  is  to  work  out  plans  for  effect- 
ing constructive  economies  in  Chicago 
government.  Others  on  the  committee 
are  Oscar  E.  Hewitt,  commissioner  of 
public  works;  Robert  Upham.  city 
comptroller;  and  Graham  Aldis,  presi- 
dent of  the  Civic  Federation  and  Bu- 
reau of  Public  Efficiency.  The 
committee,  authorized  "to  make  a  com- 
plete study  of  the  government  of  Chi- 
cago," was  officially  established  by  the 
finance  committee  of  the  City  Council, 
at  the  suggestion  of  Mayor  Edward  J. 
Kelly  after  many  consultations  with 
Oscar  Mayer,  president,  and  Leverett 
S.  Lyon,  chief  executive  officer  of  the 
Chicago  Association  of  Commerce. 
The  Association  will  supply  funds  to 
increase  the  staff  of  the  Civic  Federa- 
tion assigned  to  the  study. 

Officially,  Frank  Flanagan  is 
"budget  examiner,"  a  member  of 
the  staff  of  the  finance  committee  of 
the  City  Council.  Me  directs  the  prep 
aration  of  the  annual  appropriation 
bill  which  incorporates  the  budget  of 
the  city.  He  is  a  civil  engineer  by 
training,  whose  first  job  for  the  city 
was  that  of  a  rodman  in  the  engineer- 
ing department.  He  has  been  pre- 
paring budget  bills  for  some  fifteen 
years  now.  During  that  time  he  has 
served  as  president  of  the  Municipal 
Hnanee  Officers  Association,  a  na- 
tional organization  of  public  officials, 
affiliated  with  the  Public  Administra- 
tion  Clearing   House.      At   present    he 


serves  tin  same  organization  as  chair- 
man of  its  national  committee  on 
municipal  accounting.  He  serves  also 
as  treasurer  of  the  Municipal  Kin 
ployees  Society,  an  association  of  some 
0,000  employees  of  the  city.  He  is 
secretary-treasurer  of  the  Chicago 
Municipal  Employees  Credit  Union, 
with  assets  around  $400,000.  He 
started  his  habit  of  being  treasurer 
early  in  life.  The  Armour  Institute 
annual  for  the  year  1904  lists  him  as 
treasurer  of  the  Sophomore  class. 

Carl  Chatters,  executive  of  Mu- 
nicipal Finance  Officers  Associa- 
tion, rates  Flanagan  as  "one  of 
the  most  level-headed  persons  I 
know.  He  is  honest,  sincere,  and 
doesn't  talk  too  much.  He  manages 
to  act  as  a  balance  wheel  to  a  lot  of 
hoys  who  often  do  not  want  a  balance 
wheel."  Such  is  the  nature  of  the 
man  who  will  direct  a  study  from 
within,  seeking  how  to  make  Chicago 
government  more  efficient  and  less 
wasteful.  He  understands  human  fac- 
tors as  well  as  techniques  and  finances. 
\\  e  are  going  at  it  in  a  constructive 
way,"    he     tells     MCI..       "You    don't 

'"''' Plish  anything  by  breaking  down 

morale." 

Fifteen  civil  engineers  were  grad- 
uated by  Armour  Institute  of 
Technology  i„  1906.  Flanagan  was 
one.  Others  wen-  K.  ().  Griffenhagen, 
now  head  of  Griffenhagen  &  Asso- 
ciates, management  engineers  who 
specialize  in  governmental  problems; 
Ernst  Liebermann,  chief  highway  en- 
gineer of  Illinois ;  Tenney  Ford,  "assis- 
tant chief  engineer  of  sewers  for  the 
<  ity  ot  Chicago;  Walter  G.  Leininger, 
former  superintendent  of  streets,  now 
a  paving  contractor;  Carl  O.  .Johnson, 
assistant  engineer  in  the  bridge  dm 
sion  of  Chicago's  bureau  of  engineer- 
ing; Myron  B.  Reynolds,  deceased, 
formerly  city  engineer  of  Chicago; 
Hoy  S.  Spalding,  a  WPA  construction 
engineer.  Thus  eight  of  the  fifteen 
are  or  have  been  in  public  service. 
A  ninth  is  in  the  employ  of  a  utility— 
C  harles  S.  Holcomb,  senior  assistant 
engineer  of  the  Hoard  of  Supervising 
Engineers  of  Chicago  Traction.  Tenth 
IS  Samuel  Klein,  president  of  a  firm  of 
consulting  structural  engineers  which 
hears  his  name.  Another  is  dead,  two 
others  are  missing  as  far  as  Armour 
Institute  records  go,  and  the  remain- 
ing two  are  employed  respectively  in 
life   insurance   and    industry. 

In  the  same  class.  Armour  '06 
was  a  young  electrical  engineer, 
named  Philip  Harrington."  now 
commissioner    of    subways    and    trac- 
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INDUSTRIAL  RELATIONS  AND 
TRAINING' 


LEONARD  J.  LEASE 


A  superintendent  suddenly  asked, 
"What  do  you  mean  by  behavior, 
Pat?"  Taking  his  pipe  from  Ms 
mouth  and  looking  thoughtfully  into 
space.    I'at    replied,    "Good    manners, 

This  old  world  of  ours  has  experi- 
enced many  behavior  patterns.  The 
mammoths  and  dinosaurs  faded  out  of 
the  picture  because  they  could  not 
adjust  their  behavior  to  the  changing 
world.  The  common  ants  behave  today 
as  they  did  when  they  invaded  the 
kitchens  of  the  kings  of  Egypt.  As 
soon  as  they  are  hatched,  they  know- 
as  much  as  they  will  ever  know,  which 
is  enough  to  meet  the  environment  in 
which  they  live  century  after  century. 
This  is  the  perfection  of  instinct. 

May  I  direct  your  thinking  to  an 
organism  that  can  modify  its  behavior 
lo  its  environment  and  the  changes 
[hat  take  place  around  it?  If  it  can- 
not make  suitable  alterations  in  itself 
to  fit  the  environment,  it  is  able  to 
change  the  environment  to  its  liking. 
Unlike  the  ants,  it  is  born  entirely 
incapable  of  surviving  by  its  own 
efforts  and  has  to  depend  upon  older 
members  of  its  race  for  its  very  exis- 
tence for  about  one-seventh  of  its  life 
span.  Unlike  the  ants,  no  two  of  these 
creatures  are  exactly  alike,  nor  do  they 
have  fixed  or  unchanging  methods  of 
meeting  their  environment.  Not  only 
do  no  two  react  to  life  in  exactly  the 
same  way,  but  they  may  change  the 
reaction  pattern  from  day  to  day, 
from  year  to  year,  so  long  as  they  live. 

This  generation  of  men  does  not 
respond  to  life  as  the  preceding  one 
did,  and  the  ones  to  come  may  respond 
still  otherwise.  Men  learn  from  ex- 
perience. Their  learning  prompts  them 
to  change  the  world  in  which  they  live, 
and  change  necessitates  more  learning 
and  more  adjustment. 

Perhaps  we  human  beings,  a  million 
years  ago,  were  creatures  of  instinct ; 


however,  the  modern  scientist  tells  us 
that  very  little  in  man's  behavior  can 
now  be  classed  as  instinctive.  The  new 
born  human  animal  is  an  exceedingly 
complex  combination  of  life  cells,  and 
its  reactions  to  the  outside  world  are 
crude  and  simple. 

A  loud  noise  or  apparent  loss  of 
support  caused  by  your  suddenly  low- 
ering an  infant  which  you  are  holding 
in  your  hands,  causes  a  stiffening  of 
muscles,  an  increase  in  blood  pressure, 
a  catching  of  breath,  and  a  cry  which 
is  interpreted  as  fear.  Should  you 
restrict  the  action  of  the  arms  and  legs 
of  the  infant  by  holding  them,  a  some- 
what different  cry  would  result,  which 
may  be  called  anger.  Feeding  and  in 
other  ways  making  the  infant  comfort- 
able results  in  a  waving  of  arms  and 
legs,  together  with  a  smile  and  a  few 
noises  which  indicate  happiness  or, 
specifically,  the  affection  instinct. 
These  patterns  of  action  and  a  few 
additional  reflexes  do  not  have  to  ln- 
learned;  they  are  standard  equipment 
of  the  human  infant  at  birth.  All  else 
is  learned. 

Since  the  emotional  behavior  of  the 
human  race  is  most  complicated  and 
most  difficult  to  understand,  let  us 
study  it  briefly.  Fear,  anger,  and  af- 
fection are  called  primitive  emotions 
and  may  be  traced  to  the  principle  of 
self-preservation.  They  are  never 
lost  in  the  adult  but,  on  the  contrary, 
become  more  complicated.  Adults  may 
experience  fear  by  being  awakened 
suddenly  at  night  by  an  unusual 
sound,  looking  down  from  a  very  high 
place,  almost  having  a  collision,  being 
suddenly  snarled  at  by  a  wild  animal. 
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special  indebtei 


.ip  of  operating  execu- 
°nsion  program  of  the 
erial  has  been  freely 
■nt  must  be  made  of 
■  Techniques  for  Super- 
Walton,     and     Getting 


someone  makes  a  slighting  remark 
about  him.  borrows  his  things  without 
permission,  interferes  with  him  when 
he  is  trying  to  concentate  on  doing 
something  he  thinks  highly  important, 
when  he  is  obliged  to  do  a  disagree 
able  task  because  someone  has  shirked 
a  duty. 

The  emotion  of  affection  may  be 
observed  in  the  adult  who  wishes  to 
look  his  best  in  the  presence  of  a  dis- 
tinguished person  of  the  opposite  sex ; 
likes  to  have  people  agree  with  him; 


enjoys  the  association  of  people  like 
himself  in  nationality,  religion,  posi- 
tion, etc.;  and  likes  to  do  things  for 
people  of  whom   he  is   fond. 

Suppose  we  identify  a  few  basic 
emotions,  i.e.:  fear,  anger,  affection, 
disgust,  wonder,  dejection,  elation. 
Don't  be  disappointed  if  you  cannot 
identify  these  basic  emotions  readily. 
Psychological  studies  have  been  made 
of  photographs  and  movies  of  fear, 
anger,  hunger,  and  pain,  in  the  case 
of  an  infant,  without  the  cause  of  the 
reaction  being  known,  with  the  result 
that  a  guess  with  the  eyes  closed 
would  have  been  almost  as  good.  Mov- 
ing picture  artists  portray  these  emo- 
tions, which  you  can  easily  identify 
because  of  the  circumstances  leading 
up  to  the  emotion.  In  everyday  life 
you  must  know  the  individual  and  the 
condition  leading  up  to  the  emotion  in 
order  to  identify  it.  A  good  poker 
face  might  even  have  you  guessing. 
Some  emotions  have  an  outer  and 
inner  response.  Suppose  you  are  rid- 
ing in  the  rear  seat  of  your  car  and 
a  second  car  suddenly  crosses  your 
path,  avoiding  a  collision  by  inches. 
Muscles  of  the  face,  arms  and  legs 
react.  You  hold  your  breath,  and  the 
heart  action  may  speed  up  or  slow 
down.  After  it  is  over,  you  feel  weak. 
This  is  the  result  of  a  very  strong 
emotion. 

As  you  observe  the  workers  take 
their  places  on  the  job  each  morning, 
you  read  their  emotional  behavior 
from  eyes,  mouth,  speech,  gait,  the 
way  they  handle  their  tools.  These 
m,ay  be  external  reactions  to  fear, 
anger,  disgust,  or  dejection  and  may 
he  the  result  of  a  prospective  three- 
day  week,  an  argument  with  the  land 
lord,  a  scolding  by  husband,  wife, 
or  parent,  or  because  the  street  car  or 
bus  did  not  stop.  The  effect  on  pro 
duction  or  safety  are  the  same  whether 
the  cause  is  within  or  without  the 
plant.  Some  individuals  may  not  show 
external  reactions  for  these  same 
causes,  but  may  experience  internal 
reactions  such  as  loss  of  appetite. 
headache,  or  abnormal  glandular  ac- 
tion. Brooding  or  worry  may  be 
considered  mental  reactions. 
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These  same  observable  expressions 
of  eves,  mouth,  speech,  etc.,  may  be 
the  result  of  affection,  satisfaction,  or 
elation,  with  resulting  good  emotional 
behavior. 

Frederick  W.  Taylor  taught  Schmidt 
how  to  carry  forty-seven  tons  of  pig 
iron  a  day  to  a  Hat  car  for  a  dollar 
and  eighty-five  cents,  instead  of  two 
and  one-half  tons  a  day  for  a  dollar 
and  fifteen  cents,  with  no  more  appa- 
rent fatigue.  For  a  number  of  years, 
efficiency  engineers  in  large  numbers 
followed  Taylor  in  a  study  of  methods 
for  increasing  production  per  man; 
then  something  happened.  The  effi- 
ciency engineer  could  show  how  to  cut 
down  motions  and  increase  production, 
but  he  knew  nothing  about  the  emo- 
tional reaction  on  the  worker.  Behavior 
patterns  could  not  be  recognized  on 
his  charts.  Management  can  also  take 
part  of  the  blame  for  the  failure  of 
this  otherwise  "advance  in  industrial 
procedure."  because  of  taking  the 
lion's  share  of  the  profits.  Henry 
Ford  was  among  the  first  to  compen- 
sate his  employees  for  a  generous 
increase  in  efficiency.  A  feeling  of 
insecurity  because  of  these  trends, 
which  reduced  the  number  of  workers, 
brought  an  increase  in  restlessness 
which  in  many  cases  resulted  in  union- 
ization. The  emotional  behavior 
pattern  of  fear  was  not  realized  by 
enough  industrial  and  business  man- 
agers. 

An  informal  organization  develops 
spontaneously  as  a  result  of  men 
working  together  day  after  day  and 
year  after  year  into  a  complex  pattern 
of  relationships  in  which  each  knows 
what  to  expect  from  each  of  tin' 
others.  Add  a  new  face  to  this  group 
and  a  strained  atmosphere  exists  until 
a  new  balance  of  relationships  has 
been  developed  and  a  new  stability 
achieved. 

Harold  A.  Wright,  of  the  Western 
F.lectric  Company,  has  made  a  study 
of  these  informal  organizations  and 
has  found  that  many  complaints  and 
grievances  arc  the  result  of  feelings 
of  insecurity  because,  of  changes  in 
the  balance  of  the  groups.  Tech 
nological  and  personnel  changes  had 
a  tendency  ill  some  cases  to  react  emo- 
tionally on  both  supervisors  and  work- 
ers during  adjustment  periods.  Meet 
ing  arguments  with  counter  arguments, 
and  increased  pressure  from  above. 
seemed  to  make   matters   worse. 

Wright  set  up  a  technique  of  per 
sonnel  counseling  to  relieve  these  emo 
tional  disturbances.  A  personnel 
counselor  or  interviewer  was  assigned 
to  a  department,  whose  duty  it  was 
to  listen  to  complaints  and  grievances. 
but  who  had  no  authority  to  take  any 
kind  of  action  or  give  advice.  The 
counselor  encouraged  the  individual  to 


talk,  and  the  telling  of  the  story 
helped  the  employee  to  think  through 
his    own    problem    and    make    his    own 

adjustments. 


tin 


One  case  will  shoi 
works.  A  girl  on  an  assembly  lint' 
served  by  a  conveyor  started  to  cry 
oik  afternoon.  When  asked  by  her 
foreman  as  to  the  trouble,  she  com- 
plained that  the  conveyor  ran  too  fast 
and  that  she  could  not  keep  up.  The 
supervisor  was  at  a  loss  to  understand 
the  girl's  complaint,  because  she  had 
been  on  the  job  a  long  time  and  had 
had  no  trouble  before.  The  counselor's 
attention  was  called  to  the  case;  after 
a  two-hour  interview,  a  solution  to  the 
problem  was  started. 

The  girl  had  been  recently  married, 
and  she  and  her  husband  had  rented 
a  first  floor  apartment  from  his  par- 
ents, who  lived  on  the  second  floor. 
The  close  association  with  her  mother- 
in-law.  whom  the  girl  increasingly  (lis 
liked,  developed  a  situation  which  she 
thought  was  intolerable. 

The  counselor  had  two  problems; 
one.  to  help  the  girl  in  her  home  situa- 
tion; two.  to  improve  her  relationship 
with  her  supervisor,  whom  she  had 
misinformed.  The  counselor  encour- 
aged her  to  tell  the  supervisor  part 
of  the  facts;  this  procedure  immedi- 
ately eliminated  the  job  troubles.  The 
home  situation  took  more  than  one  in- 
terview in  which  the  girl  talked  freely 
of  her  situation,  being  less  sure  each 
time  of  the  exact  nature  of  her  dislikes, 
until  she  decided  there  was  no  good 
reason  at  all  for  them.  She  did  not 
move.  The  job  went  along  satisfac- 
torily. 

Other  similar  investigations  have 
shown  that  small  irritations  affect  the 
emotions  and  that  they  must  be  recog- 
nized and  removed  in  order  to  main- 
tain a  smooth-running  organization.  A 
St.  Louis  department  store  made  such 
an  investigation,  finding  among  other 
things  that  there  was  a  desire  for 
recognition  of  good  sales,  extra  work, 
and  similar  minor  factors. 

The  Western  Electric  interviewers 
are  not  psychologists,  as  you  may  sup- 
pose; in  fact,  the  star  interviewer  is 
not  a  high  school  graduate.  However, 
they  are  trained  by  psychologists. 

An  exhibition  of  learned  behavior 
may  be  observed  in  the  complex  be- 
havior of  a  fullback  in  a  tough  game, 
a  violinist  executing  a  symphony,  a 
machinist  grinding  a  piece  of  metal 
to  one  ten-thousandths  of  an  inch.  Tin- 
gap  between  the  infant  and  the  artist 
is  filled  with  learned  responses  which 
mould  the  behavior  pattern.  The  first 
time  the  infant  sees  its  mother  put  on 
her  h.it  and  coat,  pick  up  her  pocket- 
book,  go  out  to  the  garage,  unlock  the 
car.  put  the  infant  in  the  car  saying: 
"Baby    want   to   go   bye-bye    in    auto," 


the  mother's  actions  and  words  have 
little  significance  in  connection  with 
the  pleasure  of  the  ride.  Continued 
experience  of  the  child  sets  up  a 
learned  pattern  of  "ride  response"  in 
the  child  at  the  sight  of  any  one  of 
the  actions  of  the  mother,  and  the 
sentence,  "Baby  want  to  go  bye  bye 
in  auto."  The  habit  of  associating 
the  word  "auto"  with  the  ride  exper- 
ience is  the  beginning  of  the  learning 
in  the  realm  of  words.  Running  to  the 
garage  at  the  sight  of  the  car  keys  is 
a  complex  response  on  the  part  of  the 
child,  which  includes  muscle  learning. 
For  a  time  the  child  ties  its  shoe  laces 
with  difficulty;  then  the  muscle  ham 
ing  becomes  independent  of  verbal 
learning,  at  which  time  it  may  be  said 
that  the  response  is  a  habit.  Suppose 
you  try  describing  on  paper  the  sev- 
eral motions  required  to  tie  a  double 
bowknot  in  your  shoestring,  without 
anything  available  to  tie  one.  You 
can  tie  a  good  one  with  your  eyes  shut. 
bill  could  you  describe  it  on  paper  so 
that  a  wooden-shoe  Dutchman  who 
had  never  seen  one  could  duplicate  it? 
The  learned  muscular  habit  has  freed 
the  act  of  verbal  association.  Did  you 
ever  try  to  explain  a  brand  new  job 
to  a  good  mechanic  and  conclude. 
"Gee,  that  fellow  is  dumb?"  The  ver- 
bal instructions  sometimes  do  not 
carry  the  needed  amount  of  detail,  be- 
cause verbal  association  of  the  job  and 
the  muscular  learning  of  the  instructor 
doing  the  job  may  not  be  the  same. 

Remember  stopping  at  a  gas  sta- 
tion for  instructions  to  get  some  place 
and  how  you  stopped  at  about  two 
more  before  you  got  straightened  out. 
You  did  not  learn  the  route;  you  just 
listened  to  it. 

Verba]  instructions  on  bow  to  do  a 
job  arc  usually  not  learned  in  one  or 
two  tellings  and  a  demonstration.  The 
supervisor  who  goes  over  the  instruc- 
tions slowly,  then  asks  the  learner  to 
repeat  his  instructions,  will  usually 
get  quicker  results.  The  supervisor 
must  be  patient  and  encourage  the 
learner  as  he  improves,  than  have 
him  go  through  the  machine  process 
slowly,  if  possible,  while  repeating  it. 
Such  a  process  will  insure  correct 
methods    and    accuracy    of    production. 

Where  a  several-step  process  is  to  be 
learned,  the  learner  should  start  at 
tin  beginning  each  time  and  learn  to 
repeat  the  several  steps  in  proper 
sequence. 

Industrial  psychologists  recommend 
that  where  a  process  is  long  and  diffi 
cult,  requiring  some  forty  hours  to 
learn,  the  instruction  and  concentra- 
tion be  broken  at  the  end  of  one-half 
to  one  hour  on  account  of  fatigue  due 
(Turn  to  page  45) 
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Your  voice  . . .  with  CARE 


When  you  send  your 

voice  by  telephone,  it 

arrives  in  perfect  shape 


Back  of  the  good  service  w  hich  your  Hell 
Telephone  Company  gives  you  is  the 
equipment  you  use.  This  is  Western  Elec- 
tric's  responsibility,  as  it  has  been  for 
nearly  sixty  years. 

It  is  a  many-sided  activity  which  calls 
for  experience  in  management,  extensive 
resources  in  manufacturing,  purchasing 
and  distributing,  a  large  staff  of  engineers 


and  technicians  and  thousands  of  skilled 
men  and  women  trained  in  the  making 
of  no  less  than  43,000  items  of  telephone 
apparatus. 

Thus  Western  Electric  helps  your  tele- 
phone company  to  handle  "Your  Voice 
with  Care"  and  to  provide  a  service 
which  is  the  best  and  most  economical 
in  the  w  orld. 


Western  Etectric 


.  .  .  wade  your 
BELL  TELEPHONE 
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EVENING  COURSES 

LEADING  TO  THE 

BACHELOR'S  DEGREE 


HENRY  P.  DUTTON 


[„  next  year's  Hull-tin  of  the  Eve- 
ning Division,  soon  to  be  out,  sched- 
ules will  be  published  for  the  first 
time,  showing  how  the  degree  of  Bach- 
elor of  Science  in  Chemical,  Civil, 
Electrical  or  Mechanical  Engineering 
may  be  earned  wholly  by  evening 
study.  Much  interest  was  manifested 
when  a  preliminary  announcement  was 
made  in  February  anil  it  appears  that 
the  degree  course  will  be  serviceable 
to  a  good  many  men  who  have  hern 
prevented  by  circumstances  from  start- 
ing or  completing  their  college  work. 
The  plan  also  provides  a  logical 
terminal  program  for  graduates  of 
Junior  Colleges. 

The  schedules  soon  to  be  published 
outline  plans  calling  for  the  comple- 
tion of  from  six  to  ten  credit  hours 
each  semester  for  seven  or  eight 
years.  These  schedules  mean  any- 
where from  eighteen  to  thirty  hours 
a  week  of  total  study,  at  home  and  in 
class.  Subjects  have  been  grouped  in 
class  schedules  so  that  the  work  may- 
lie  done  in  from  three  to  four  evenings 
per  week. 

Not  all  students  will  be  prepared 
to  carry  full  schedules.  But  with  in- 
creasing recognition  in  many  kinds  of 
work  of  the  value  of  the  engineering 
degree,  it  is  believed  (and  experience 
in  Eastern  schools  indicates)  that 
there  are  numbers  of  ambitions  men 
who  are  prepared  to  invest  their  lei- 
sure time  in  this  form  of  preparation 
for  their  future. 

It    will    not    be    necessarv.    ho\ve\er. 

to  follow  the  schedules  exactly  as  pub- 
lished and  it  is  anticipated  that,  as  is 
the  case  in  other  degree-granting  eve- 
ning schools,  there  will  he  many  who 
pick  up  a  few  credits  from  year  to 
year  until  eventually  they  find  them- 
selves    within     shooting     distance     of 


what   has   by   that   time   become   a   co- 
veted goal — their  degree. 

The  new  plan  will  not  in  any  way 
affect  the  present  non-credit  courses, 
nor  complicate  the  requirements  of 
the  man  who  needs  only  a  course  or 
two  for  some  special  purpose.  It 
will,  indeed,  as  the  program  advances 
and  the  junior  and  senior  courses  are 
ottered,  widen  the  choice  of  courses, 
thus  incidentally  serving  the  college 
graduate  who  wishes  to  prepare  him- 
self in  some  technical  field  other  than 
the  one  studied  in  college. 

The  ottering  of  the  advanced  junior 
and  senior  courses,  with  their  long 
list  of  prerequisites  and  consequently 
limited  enrollment  possibilities,  pre- 
sents quite  a  problem.  According  to 
the  present  plan,  these  courses  will 
be  offered  in  alternate  years,  so  ar- 
ranged that  in  either  year  the  advanc- 
ing student  will  have  available  a  com- 
plete schedule  of  courses  for  which 
In  has  the  prerequisites.  The  new 
bulletin  indicates  definitely  the  se- 
mester and  vear  in  which  such  courses 
will  be  offered.  While  the  giving  of 
any  class  is  necessarily  subject  to  a 
sufficient  registration  it  is  expected 
that  these  programs  will  be  adhered 
to  closely  enough  to  make  possible  ef- 
fective planning  of  individual  sched- 
ules. 

The  great  body  of  Armour  alumni 
scattered  through  the  country  may  pre- 
sently find  filtering  into  their  ranks 
a  stream  of  older  men  who  have  never 
worn  tin  green  hat  nor  taken  part  in 
a  fresh-soph  scrimmage.  While  these 
men  who  sec  Armour  only  after  dark 
may  miss  some  of  the  romance  of  col- 
lege life,  those  who  have  worked  with 
them  and  realized  their  seriousness  of 
purpose  know  that  they  will  worthily 
carry  forward  the  Armour  tradition 
and  standards. 


An  All  Purpose 

Air  Velocity  Meter 

Instantaneous  Direct  Reading 


Now  you  can  do  all  this 
(Boyle  System)  Velometer.  the  Instantaneous  direct 
mo  air  velocity  meter,  and  you  can  do  It  accurately, 
conveniently  and  quickly.  You  can  obtain  static,  or  total 
pressures,  locate  leaks  and  losses,  detect  drafts,  er  deter- 
mine  efficiency   of   fans,    filters,   blowers,   and   other   equip. 

The  Velometer  gives  instant  air  velocity  reading* 
directly  In  feet  per  minute  from  as  low  as  20  F.P.M. 
up  to   Its  maximum    scale  reading.     Ranges   up   to  at   high 
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SERVICE  WITH/fe SMILES  I 


i     ^ 


. . .  the  Blue  Ribbon  is  your  key 
to  Keen  Enjoyment 

•  Just  about  everybody  seems  to  like  Pabst  Blue  Ribbon 
Beer.  Tbe  chances  are  mighty  good  that  you  will,  too. 
And  since  Pabst  is  available  in  the  better  places  every- 
where, you  can  count  on  enjoying  its  velvety  smooth- 
ness wherever  you  go. 

Today... treat  yourself  to  this  delicious  refreshment! 
Order  Pabst  Blue  Ribbon,  and  watch  the  waiter  smile 
as  if  to  say,  "Here's  a  man  who  knows  his  beer."  When 
you  taste  it.  you'll  smile  with  pleasure,  too! 

Pabst  /)$  <  <    /  / 
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SIGN  OF  SPRING 


JAMES  C.  PEEBLES 


It  is  early  April  as  these  lines  are 
written  .-iml  from  all  indications  it 
seems  likely  that  we  shall  have  a  hard 
Winter  this  Spring.  Surrounded  by 
cold  winds,  wet  winds,  political  winds, 
Winter  goes  marching  on  while  Spring 
seems  far  behind. 

In  these  uncomfortable  days  we 
frost-bitten  inhabitants  of  this  so- 
called  temperate  zone  like  to  amuse 
ourselves  by  watching  for  signs  of 
Spring.  Many  of  the  conventional 
signs,  it  seems  to  me,  are  much  like 
some  bids  I  hear  at  the  bridge  tables 
in  the  Faculty  Club;  they  cannot  be 
relied  upon.  For  example,  the  first 
robin,  bold  but  misguided  as  a  fresh- 
man in  Junior  Week,  sometimes  ap- 
pears in  February.  And  the  purple 
martin,  conservative  as  the  professor 
who  answers  a  student's  question  with 
'yes  and  no,"  nearly  always  arrives 
too  late. 

Much  better  than  these  Lorelei  is 
my  own  personal  sign  of  Spring.  Not 
content  to  be  a  harbinger,  a  mere  ad- 
vance agent  sent  to  announce  the  im- 
minent arrival  of  Spring,  he  brings 
her  with  him.  Sometimes,  like  an  un- 
willing pup  on  a  leash,  she  hangs  back 
a  bit,  but  patience  and  hard  work  win 
out  in  the  end.  And  so,  day  by  day. 
and  bit  by  bit,  he  spreads  her  charms 
before  us.  You  see,  my  sign  of  Spring 
is  George  Roede,  landscape  gardener 
and  worker  of  miracles  with  trees  and 
shrubs.  Without  him  there  would  be 
no  Spring  at  Armour.  Early  in  June 
Summer  would  come  in  with  a  rush, 
treading  on  the  heels  of  Winter,  and 
we  should  pass  from  frostbite  to  sun 
burn  without  intermission. 

Each  year  at  this  time,  therefore 
I  present  appropriate  apologies  to 
Schubert  while  1  sin;;'  "You  Are  My 
Sign  of  Spring."  Sometimes  however 
a  sour  note  creeps  in,  and  this  year 
it  seems  to  have  been  worse  than  usual. 
In  fait  I  must  confess  that  on  several 
of  these  gusty  April  days  Roede  has 
been  in  decidedly  bad  odor  with  inc. 
A  few  days  ago  I  was  approaching 
the  Institute  with  a  visitor  from  down 
town  when  we  were  met  with  a  bar- 
rage, silent,  invisible,  but  immensely 
potent.  My  friend  gasped  a  bit  but, 
like  a  good  soldier,  continued  to  ad- 
vance   in    the    face    of   tile    <ras    attack. 


of  the  Student  Union  and  had  regained 
our  breath,  he  remarked,  "Still  empha- 
sizing your  stock  yards  tradition,  I 
see."  Of  course  the  olfactory  abomi- 
nation that  we  had  encountered  was 
only  Roede.  in  his  most  beguiling 
manner,  wooing  Spring  with  food  for 
her  grass   and   flowers. 

Those  of  us  who  remember  what 
our  surroundings  were  like  before 
George  Roede  appeared  on  the  scene 
all  realize  what  a  change  he  has 
brought  about.  Perhaps,  however,  we 
may  be  inclined  to  take  for  granted 
the  trees  and  flowering  shrubs  which 
he  has  planted,  and  our  knowledge  of 
them  may  be  scant  indeed.  A  talk 
with  the  gardener  reveals  a  man  with 
a  surprising  fund  of  knowledge  about 
growing  things,  a  fund  in  which  I 
wish  we  all  might  share.  It  would  en- 
hance our  enjoyment  of  the  beauty 
which  is  coming  to  life  in  our  midst, 
and  perhaps  cause  us  to  watch  our 
careless  feet,  so  the  grass  and  flowers 
may  have  a  chance. 

The  trees  in  the  parkway  along 
Thirty-Third  Street  are  vase  elms,  so- 
called  because  they  tend  to  grow  in 
the  shape  of  a  vase.  They  are  an  im- 
proved species  of  American  elm,  and 
hardy  enough  to  withstand  the  ruiigi- 
nous  breath  of  a  great  industrial  city. 
In  time  we  will  have  our  campus 
elms,  without  which  no  educational 
institution  is  complete. 

The  clumps  of  low  bushes  set  in  the 
sidewalk  angles  along  both  Thirty- 
Third  Street  and  Federal  Street  are 
Japanese  barberry.  In  front  of  the 
Physics  Building  are  some  red  bar- 
berry, which  will  be  a  bank  of  color 
all  Summer.  In  the  Fall  they  will  be 
vivid  with  bright  red  leaves  and  ber- 
ries, a  reminder  to  us  city  people  that 
Nature's  most  colorful  show  is  on  in 
the  country.  At  the  same  time  tin 
sumac  near  the  Physics  Building  will 
do  what  it  can  to  provide  local  color. 
In  the  center  of  the  lawns  in  front 
of  the  Student  Union  are  some  speci- 
men trees  with  dark  bark  and  rather 
knottj  appearance.  They  are  flower- 
ing crab,  and  their  leaves  and  blos- 
soms will  amply  justify  the  rather 
favored    position    which    they    occupy. 


At  the  northwest  corner  of  the  Union, 
near  the  bookstore  windows,  is  a  clump 
of  flowering  almonds  and  flowering 
plums.  They  are  small  just  now  but 
in  a  few  years  they  will  screen  the 
bookstore  from  the  street.  In  fact 
it  will  become  a  leafy  bower  where,  on 
drowsy  summer  afternoons,  Stanley 
and  Jesse  may  enjoy  a  brief  siesta, 
safe  from  prying  eyes  across  the 
street. 

As  the  flowering  shrubs  bloom  this 
Spring  it  will  be  noted  that  white, 
pink,  and  yellow  are  the  colors  which 
predominate.  One  of  the  earliest  to 
bloom  is  the  forsythia,  which  will  bear 
long  sprays  of  pink  blossoms,  usually 
before  the  leaves  appear.  The  sheep- 
berry,  dogwood,  mock  orange,  and 
bridal  wreath  are  all  white  and  they 
will  be  found  along  the  west  wall  of 
the  Union,  as  well  as  Physics  Build- 
ing and  Chapin  Hall.  More  vivid 
color  is  provided  by  honeysuckle, 
spirea,  and  weigelia.  The  latter  is 
a  most  satisfactory  flowering  shrub; 
we  have  several  kinds  along  Federal 
Street,  and  they  produce  masses  of 
pink,  red,  or  purple  blossoms. 

In  these  brief  notes  I  make  no  claim 
to  expert  knowledge  of  garden  lore. 
I  have  mentioned  only  a  few  of  tin- 
many  trees  and  shrubs  which  have 
been  planted  around  our  buildings. 
This  spring  much  more  planting  is 
being  done  in  the  rear  of  the  Student 
Union,  Physics  Building,  and  Chapin 
Hall.  The  1940  graduate  who  re- 
turns  for  his  class  reunion  in  1945 
will  sec  a  campus  very  different  from 
the  one  he  knew  in  his  student  days. 
Roede  and  Nature  are  working  hard, 
but  sometimes  human  nature  makes 
their  job  more  difficult  than  it  should 
be.  It's  so  easy  to  cut  corners  when 
in  a  hurry  but  not  so  easy  to  replace 
a  broken  shrub  or  revive  a  badly  tram 
pled  lawn. 

Upon  mature  deliberation  I  am 
ready  to  forgive  my  Sign  of  Spring 
for  his  gas  attacks  these  April  days, 
for  I  know  the  results  will  appear  in 
May  and  June.  Beauty  will  unfold 
before  our  eyes  these  next  few  weeks 
and  if  we  will  just  slow  down  a  bit 
and  take  time  to  look,  it  will  be  a 
valuable  experience  for  us  all. 
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On  countless  tough  jobs 
GATKE  Fabric  Bearing  Perform- 
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Twenty  times  longer  service. 
65%  reduction  in  friction. 
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adequate  lubrication  of  metal 
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metal  bearings.  Journal  scoring 
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GATKE  Bearing  accomplish- 
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than  the  bearings  themselves. 
There  is  no  other  bearing  like 
them.  They  afford  wonderful 
opportunity  for  improvement 
that  every  man  who  operates, 
designs,  or  makes  machinery 
should  know  about. 
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THE  BOOK  SHELF 


ELDER  OLSON  AND  SAMUEL  I.  HAYAKAWA 


How  to  Read  a  Book.  By  Mortimer 
J.  Adler.  New  York:  Simon  and 
Schuster,  1940. 

A  good  deal  of  modern  discussion 
has  turned  on  the  duplicity  of  words. 
Without  words,  obviously,  we  cannot 
prosecute  comfortably  any  of  our  pub- 
lic or  private  ends;  we  cannot  state 
our  desires,  doctrines,  passions ;  we 
cannot  say  what  has  been  or  is  or  will 
be;  we  are  in  short  hermetically 
sealed;  and  yet  words  can  betray  and 
mislead,  can  make  us  confound  fiction 
with  fact  and  good  with  bad,  and. 
acting  as  implements  of  reason,  can 
utterly  destroy  all  that  reason  sought 
to  preserve.  The  difficulty,  of  course, 
is  no  discovery  of  our  own,  although 
much  current  discourse  makes  it  seem 
as  if  it  were.  Plato  recognized  it 
and  thought  it  might  be  avoided  by 
the  dialectician,  the  living  sower  of 
the  living  word  in  the  soul;  Zeno 
thought  its  solution  lay  in  the  clarity 
of  ideas;  Augustine  thought  it  did  not 
matter  because,  for  him,  in  the  prior 
itv  of  soul  to  body,  words  could  not 
be  the  causes  of  ideas;  in  short, 
it  would  be  difficult  to  find  a  major 
philosopher  who  did  not  somewhere 
encounter  the  problem,  and,  insofar 
as  it  entered  the  domain  of  his  system, 
vanquish  it.  The  tendency  of  modem 
discussion  of  this  problem,  on  the  other 
hand,  has  been  to  escape  the  difficulty 
by  simplifying  the  questions  we  may 
discuss,  by  limiting  the  modes  of  our 
approach — by  restricting  our  use  of 
words  to  fields  where  their  treacheries 
would  be  negligible.  Tin-  danger  of 
such  a  solution  is  that  it  is  negative, 
that  it  solves  only  by  avoidance;  and 
tlie  issues  which  arc  so  avoided  are 
often  precisely  those  which,  prac- 
tically and  theoretically,  we  have  most 
to   consider.' 


1.  In  :,  recent  convocation  address,  which  has 
l.een  reprinted  in  The  Vnm-rsilv  of  Clnca,,,, 
Waga  i«e  (March,  194".  ,.,..  Ulii.  Mr.  Richard 
McKcon  ha,  wt  >  w,ll  indicated  l.nth  the  restric- 
lion    and    its    consequence. 


Mr.  Adler's  book  is  utterly  refresh 
ing  because  it  is  positive,  because  it 
faces  the  difficulties  posed  by  symbols 
and  provides  instruments  by  which  any 
average  intelligence,  properly  exerted, 
can  solve  them.  Unlike  most  contem- 
porary educators,  Mr.  Adler  has 
sought,  not  to  simplify  methods  of 
reading,  but  to  simplify  the  statement 
of  his  methods;  and  he  has  succeeded 
in  shaping  plain  English  to  an  urbane, 
pellucid,  and  gracious  exposition.  If 
you  keep  a  score  of  the  number  of 
points  made,  you  will  wonder  how  so 
easy  a  style  could  have  been  conjoined 
with  such  terseness;  and  if  you  at- 
tempt any  logical  analysis  of  the  book, 
you  will  be  astonished  at  the  rigour 
of  his  method.  In  the  first  part, 
which  is  devoted  to  a  general  discus- 
sion of  reading.  Mr.  Adler  carefully 
makes  clear  what  reading  is.  in  his 
sense,  through  an  extended  definition 
by  division.  Reading,  in  the  sense  in 
which  this  book  is  instrumental  to  it. 
is  not  a  natural  faculty,  like  seeing 
(if  it  were,  no  one  would  need  to 
tell  us  how  to  read),  but  a  skill,  a 
habit  of  activity;  a  habit  of  intellec- 
tual activity  involving  the  interpreta- 
tion of  signs;  not  of  natural  signs, 
but  of  artificial  signs,  i.e.,  those  sym- 
bols which  man  devises;  and  not  of 
every  artificial  sign,  but  only  of  words, 
anil  not  of  spoken  words  but  only  of 
printed  words.  The  meaning  is  nar- 
rowed even  further;  reading  in  Mr. 
Adler's  sense  is  distinguished  from 
ordinary  reading  in  the  degree  and 
kind  of  the  ability  involved,,  it  is 
turned  toward  understanding  rather 
than  information,  it  provides  knowl- 
edge rather  than  skill,  and  it  begets 
knowledge  by  instruction  rather  than 
by  discovery.  When  we  become  good 
readers,  thus,  we  are  admitted  to  a 
university  the  faculty  of  which  is  con 
Stituted  wholly  of  t'h.'  authors  of  the 
great  books;  and  their  tuition  is  the 
only  one  by  which  men  art  made 
really  free. 


The  term  reading  in  this  elevated 
significance  remains  analogical,  how- 
ever; the  procedure  in  reading  a  prac- 
tical book  differs  from  that  followed 
in  reading  a  theoretical  one.  and  both 
differ  from  the  approach  which  must 
be  employed  when  the  object  of  study 
is  fictional,  i.e..  poetic.  A  good  read- 
ing will  investigate  the  principles  of 
the  work  to  which  it  is  directed;  the 
means  of  discovering  the  principles 
become  the  rules  of  reading;  and  since 
theoretical,  practical,  and  poetic  works 
differ  in  their  principles.  Mr.  Adler 
offers  distinct  sets  of  rules  for  each 
kind,  insofar  as  such  segregation  is 
practical.  The  exposition  of  rules  is 
so  carefully  undertaken  that  both  the 
order  and  the  manner  of  their  state- 
ment have  the  strongest  justification. 
The  third  part  of  the  book  com- 
pletes the  exposition  of  rules — now 
those  for  the  reading  of  imaginative 
literature — and  argues  the  conse- 
quence of  the  discipline,  intellectual 
freedom. 

Indeed,  it  is  the  magnitude  of  that 
reward — the  intimate  comprehension 
of  great  books,  and  the  liberty  of  the 
mind  which  that  engenders — which  tin- 
reader  must  bear  in  mind.  Mr.  Adler 
otters  no  dinner-conversation.  no 
erudition  on  fifteen  minutes  a  day,  no 
vice-presidency  as  the  prize;  and  he: 
is  careful  to  indicate  that  it  is  a  prize 
not  to  be  gained  without  dust  and 
heat.  The  self-discipline  involved, 
Mr.  Adler  admits,  will  take  time;  but 
so    ,lo    any    of    the    roads    to    a    major 

good. 

I  hope  that  I  have  not  been  pedantic 
in  my  attempt  to  indicate  what  Mr. 
Adler's  book  is  all  about;  I  hope  espe- 
cially, that  if  anything  here  has 
seemed  pedantic,  you  will  charge  the 
pedantry  to  me  rather  than  to  Mr. 
Adler.  How  to  Head  a  Book  is  a 
fascinating  and  stimulating  volume, 
the  product  of  years  of  honest  and 
thoughtful  reading;  it  is  a  book  which 
can  hardly  be  read  too  early  or  too 
late  in  one's  career  as  a  reader. 

Elder  Olson. 

Literature  and  Science:  An  Anthology. 
Selected  and  edited  by  Grant  Mc- 
Colley.      Packard  and  Company. 

The  selection  of  readings  in  Eng- 
lish, whether  to  serve  as  models  in 
composition  courses  or  the  basis  for  an 
introduction  to  literary  history  and 
appreciation,  is  never  an  easy  task 
when  those  for  whom  the  selection  is 
to  be  made  are  students  in  technical 
and  engineering  schools.  The  tastes 
of  those  who  make  the  selection  and 
those  who  are  to  read  them  are  almost 
bound  to  clash,  since  the  former  are 
(Turn  to   page  47) 
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to  your  knowledge.  Can  you 
of  them?  Do  you  know  anyli 
intends  to  hire  engineers  tli 
If  so— Help!   Help!   Help! 


HELP!    HELP!    HELP! 


WANTED 
to  initiate  tests,  draw  up 
ins  tor  all  types  of  mate- 
ret  and  correct  selected  ma- 
te. Salary  $479.17  per 
>l>  to  last  six  years.    Panama 


The  record  of  the  Placement  De- 
partment since  the  March  issue  of  the 
Armour   Engineer   and   Alumnus   is 

Thirty-two  engineers  were  placed  in 
March,  and  up  to  this  writing  (April 
17tli)  there  has  been  an  average  of  one 
placement  a  day  for  the  current  month. 
In  addition,  a  number  of  part-time 
and  temporary  jobs  have  been  tilled 
by  our  dav  and  evening  school  stu- 
dents. 

At  this  time  last  year  sixteen  in- 
dustrial concerns  had  visited  the 
campus.  This  year  thirty  industries 
have  sent  representatives  to  Armour, 
and  there  are  two  additional  inter- 
views scheduled  for  this  month.  This 
100  percent  increase  is  extremely 
encouraging,  especially  since  this  is 
but  the  second  year  since  the  depart- 
ment lias  functioned  as  an  entity. 
Twenty-four  of  the  seniors  of  the  Class 
of  1940  have  definitely  accepted  posi- 
tions upon  graduation;  the  majority 
of  the  companies  whose  representatives 
recruited  here  this  year  are  withhold- 
ing definite  offers  for  the  time  being; 
however,  the  department  feels  con- 
fident that  placement  for  the  Class  of 
1910  will  be  very  active. 

I  wish  to  express  my  thanks  to  a 
number  of  you  alumni  who  have  given 
leads  to  this  department.  Your  co- 
operation has  been  deeply  appreciated, 
and  I  want  you  to  know  that  1  per- 
sonally feel  grateful  to  you  and  hope 
that  in  the  future  other  alumni  will 
remember  this  office  when  they  hear 
of  openings  of  a  technical  nature. 

It  has  been  a  source  of  satisfaction 
that  each  week  brings  an  added  num- 
ber of  placement  records  into  this  of- 
fice. The  department  is  building  up 
satisfactorily  and  is  now  in  possession 
of  a  sufficient  number  of  records  to 
operate  efficiently.  However,  I  am 
still  asking  for  additional  records.  Jf 
you  are  unemployed  or  seeking  a 
change  of  employment,  notify  this  de- 
partment, giving  detailed  information 
regarding  yourself.  A  supplementary 
letter  is  frequently  found  to  be  very 
helpful.      Oh   yes,   when   you   send   in 


your  record,  don't  send  in  a  snap-shot 
of  yourself  standing  forty  feet  away 
from  the  camera.  Send  in  a  good  Hat 
tering  photograph  of  yourself.  A 
farmer  trying  to  sell  his  peaches  does 
not  cover  them  with  green  mosquito 
netting. 

Again  I  appeal  to  tin-  alumni  mi 
behalf  of  the  seniors  who  will  be  grad- 
uated this  coming  June,  and  on  be- 
half of  the  twenty-five  who  will  re- 
ceive their  advanced  degrees  at  that 
time,   to    let    this   department    know    of 


md   sales 

correspondence    eng 

Initial  sal 

iry  $150  to  $175,  d 

H-   upon    pr 

evious  experience. 

On,-  to  three  E.  E.  or  M.  E.  sales 
engineers;  capable,  experienced  men 
from  twenty-eight  to  thirty-six  years 
of  ;iiXf.  Must  be  of  good  appearance, 
have  pleasing  personality  and  ability. 
$3,000  to  $6,000  per  year,  depending 


ience  in  designing 
ind  machinery  for 
Position    is    out    of 

(Turn   to    page   48) 
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PROGRESS  ON  ARMOUR 
LEWIS  MERGER 


On  October  26th,  it  was  announced  nois     Institute    of    Technology.      Tin 

that  tin'  Boards  of  Trustees  of  Armour  carrying   out    of    this    agreement    wa 

Institute  of  Technology  and  Lewis  In-  subject   to   the  approval  of  the  Court 

stitute    had    agreed     to    combine    their  inasmuch      as      Lewis       Institute      wa. 

respective     institutions     to     form     I  Hi-  founded   by    a    bequest    from   Allen    C 


skill  in  producing 
Spring,  Stamping  and  Wire 
Form  parts.  Complete  tooling 
facilities.  Spot  welding. 
Tapped  assemblies.  Modern 
plant  and  equipment.  .  .  . 
Send  in  your  drawings, 
samples,  or  tell  us  about  your 
particular  problem.  Your  in- 
quiry will  bring  genuine  co- 
operation and  real  assistance. 

.  Hubbard  Spring  Co. 

261   Central  Ave., 
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COURSES 

(40weeksperyear) 
Afternoon—  3*5  years 
5days.. .4:30-6:30 
Evening  —  4  year* 
Mon.,  Wed.,  Fri.. 

6:30-9:20 

Post-graduate 

1  year. .twice  a  week 

exclusively. 

All  courses  lead 

to  degrees. 

Two  years'  college 

work  required  for 

entrance. 


315  Plymouth  Ct.,  Chicago,  III. 
NEW  LAW  and 
PRE-LEGAL  classes 
BEGIN  SEPTEMBER  9th 


Lewis,  who  died  in  1877,  and  his  will 
is  the  charter  of  the  institution.  Ac- 
cordingly ,  Lewis  Institute  tiled  a 
Complaint  on  November  25th  in  the 
Circuit  Court  of  Cook  County.  The 
parties  to  this  friendly  suit  were  Ar- 
mour Institute  of  Technology  and  the 
Attorney  General  of  the  State  of  Illi- 
nois. The  case  was  assigned  to  Judge 
Robert  Jerome  Dunne,  and  early  in 
February  Judge  Dunne  held  hearings 
on  the  Complaint,  which  were  com- 
pleted on  February  20th.  He  later 
asked  the  attorneys  to  prepare  certain 
other  data;  on  April  16th,  lie  delivered 
an  opinion  in  the  form  of  a  memo- 
randum in  which  he  stated  that  the 
Court  would  approve  the  consolidation 
of  the  two  institutions  provided  that 
proper  precautions  were  taken  to  safe- 
guard certain  provisions  of  Mr.  Lewis' 
will,  and  he  instructed  the  attorneys 
to  prepare  a  decree  along  these  lines. 
The  Boards  of  Trustees  and  the  at- 
torneys are  of  the  opinion  that  the 
restrictions  in  the  Lewis  will,  which 
it  will  be  necessary  to  maintain,  do 
do  not  change  the  fundamental  desir- 
ability of  the  merger;  consequently  a 
decree  is  being  prepared  which  will 
soon  lie  presented  to  the  Court  for 
approval. 


34 


FROM  YEAR  TO  YEAR 

A  RECORD  OF  ARMOUR  ALUMNI 
AROUND  THE  WORLD 


By 
A.  H.JENS,  '31 


1899 

Siiubart,  Benedict,  M.E.,  who  is  a 
partner  of  Shubart  &  Schloss,  has  recently 
moved  to  521   Boston   Bldg..  Denver,  Colo. 

White.  Ernest  Cantelo.  M.E.,  Presi- 
dent of  The  Ansonia  Clock  Co.,  is  now- 
residing  at  328  Pondfield  Rd.,  Bronxville, 
N.  Y. 

1900 

Dean,  William  Tucker,  E.E.,  who  is 
employed  by  the  Carnegie-Ill.  Steel  Corp., 
is  now  residing  at  +52  Grant,  Gary,  In- 
diana. 

Vierlinc,  R.  W.,  Acad.,  who  is  with  the 
Kansas  Highway  Dept.,  is  now  residing 
at   2541   E.  Central,  Wichita,   Kansas. 

1901 

Swift,  John  Burnett,  E.E.,  has  re- 
cently moved  to  Gravlvn  Hotel.  Miami, 
Florida. 

1904 

Frary,  Don  R.,  E.E.,  has  recently 
changed  his  address  to  73  Southwest  19th 
Rd.,  Miami,  Fla. 

1905 

Hill,  Warren  Edwin,  M.E.,  who  is 
Director  of  the  Washhurne  Trade  School, 
has  recently  changed  his  adress  to  7100 
South   Shore  Drive,  Chicago. 

1906 

Krum,  Howard  Lewis,  E.E..  who  is 
Vice  Pres.  of  the  Teletype  Corp..  is  now 
residing  at  809  North  Alpine  Drive,  Bev- 
erly Hills,  Calif. 

1907 

Kelkenney,  Arthur  Alen,  E.E.,  who 
is  a  Christian  Science  Practitioner  in  De- 
troit, recently  became  a  LIFE  MEMBER 
of   the   Armour    Alumni    Assn. 

Richards.  R.  J.,  M.E.,  is  now  residing 
at   510   Palmetto,   Pasadena,   Calif. 

1908 

Pollak,  Ernest,  C.E.,  who  is  with  the 
Tetra  Company,  has  changed  his  address 
to  Box  1702,  Orlando,  Florida. 

1910 

Moyses,  Harry  E.,  E.E.,  who  is  em- 
ployed by  The  Development  &  Promo- 
tional Engineering  Co.,  is  now  residing  at 
30  Irving  Place,  New  York  City,  N.  Y. 

1911 

Johnson,  Harold  Samuel,  Ch.E.,  is 
now  residing  at  114-0  E.  Howard  Street, 
Pasadena,  Calif. 

1913 

Knaus.  Peter  J.,  Ch.E.,  who  is  Chem- 
ical  Engineer    for   Western    Electric   Co., 


TWENTY-FIFTH 

REUNION 

CLASS  OF 

1915 

Final    plans    are    bein 

g    developed    by 

a   Committee  for  the  Twenty-fifth   Anni- 

versary of  the  Class  oi 

1915.     Ouarters 

have    been    engaged 

at    the    Chicago 

Tower   Club   where    it 

s   expected    that 

members  of  the  Class  of   1915  will  meet 

during  the  day  and  ea 

ly  evening,   prior 

to  the   alumni   banquet 

on    June  4.  The 

complete    Committee 

for    the     Reunion 

is   as  follows: 

Stanley    Moyer   Pet 

erson,  Arch. 

Robert    Lee    Wilso 

n,    Ch.    E. 

Claude   A.   Knuepf 

er,    C.    E. 

Edward    John    Burr 

s,    E.    E. 

Walter    Rietz,    F.    P 

E. 

Bradley  Carr,    1.  A 

Oscar  Anderson,   r 

A.  E. 

James  Leo   Mayer 

M.  E. 

Further  information  r 

egarding  reunion 

plans     may     be     secured     through     the 

Alumni   Office  or  from 

Mr.  Knuepfer  at 

4701   West  Division  Str 

eet,  Chicago. 

BOARD  OF  MANAGERS 
COMMITTEES 
SPRING,   1940 

Alumni    Service    Award    Key 
L.  J.   Byrne,   Chairman 
Eugene  Voita 

Distinguished    Service    Awart 
C.  A.  Knuepfer,  Chairman 
A.  H.  Jens 
W.  N.  Setterburg 

Banquet  Arrangements 
Eugene   Voita,    Chairman 
J.  W.   McCaffrey 
J.  J.   Schommer 
W.    N.    Setterburg 

Alumni   Trustee 
Entire   Board   of  Managers 


Street,    Hinsdale,    III. 

1914 

Lesser,  David  B..  C.E.,  President.  D. 
B.  Lesser  Co.,  has  recently  moved  to  2715 
Archer   Avenue,   Chicago. 

1915 

Hupp,   Ormond    Roy,    E.E.,   is   now    re- 


mg 


e.    Chic 


1916 


Altman.  Eugene  Emanuel,  C.E.,  who 
is  employed  by  Felton  &  Son,  Inc.,  has 
recently  changed  his  address  to  6S50  No. 
Ashland  Ave.,  Chicago. 

Mann.  Estes  Wilson.  Arch.,  President 
and  Treasurer  of  Estes  W.  Mann.  Inc.. 
has  recently  changed  his  address  to  c/o 
John  Wood'  Mfg.  Co.,  1616  Walnut  Street, 
Philadelphia,    Pa. 

1917 

Hall,  Kenneth  Vetter,  F.P.E.,  has  re- 
cently changed  his  address  to  General 
Delivery.    Rockford,    Illinois. 

Harvey.  James  D.,  C.E.,  President, 
James  D.  Harvey  &  Co.,  has  recently 
moved  to  4822  Kenwood  Avenue,  Chicago. 

1920 

Lewis.  Benjamin  Wolf,  Ch.E.,  who  is 
a  Salesman  for  Wishnick  Tumpeer,  Inc., 
has  recently  moved  to  5414  East  View 
Park,   Chicago. 

McCalmont,  James  T.,  C.E.,  who  is  em- 
ployee' by  the  Chevrolet  Company,  is  now 
residing  at  820  Fifth  Avenue,  Janesville, 
Wisconsin. 

Stevers.  Harold  Deforest,  E.E..  has  re- 
cently changed  his  address  to  1917  Wright 
Avenue,  Chicago. 

1921 

Maivin,  Raymond  Clide,  E.E.,  who  is 
President  of  Maivin  &  May.  Inc.,  has  re- 
cently   moved    to    2015     Michigan     Ave., 

(   hi.  'ago 

Minkus.  Robert  L.,  Arch.,  who  was  an 
Architectural  Draftsman  with  the  Board 
of  Education  in  Chicago,  is  now  an  Ar- 
chitect in  the  Municipal  Engineer's  office, 
Balboa   Heights.  C.  Z. 

Schreiber.  Herbert  F.,  E.E..  who  is  an 
Engineer  in  the  Operating  Dept.,  The 
Electric  Storage  Battery  Co.,  has  recently 
changed  his  address  to'  Villa  and  North 
Ave.,"  Elmhurst,  111. 

1922 

Sloan.  Arthur  H.,  E.E.,  who  is  a 
Salesman  for  Williams  Oil-O-Matie  Heat- 
ing Cor]i„  is  now  residing  at  6fi4ri  Stony 
Island,  Chicago. 
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JOHN  J.  SCHOMMER 
as    President   of   Armour 


tiny  of  the  Armour  Alumni  Associa- 
tion has  been  under  the  capable  guid- 
ance of  John  Schommer  who  is  now 
retiring  from  the  office  of  president. 
Only  after  long  consideration  would 
the  nominating  committee  permit  the 
name  of  Schommer  to  be  struck  from 
the  head  of  the  ticket  and  only  then  if 
Schommer  would  consent  to  remain  on 
the  Hoard  of  Managers  as  a  represen 
tative  of  the  (lasses   1912-191(5. 

Examination  of  the  records  indi- 
cates that  John  has  spent  seventeen 
years  in  active  participation  in  Alumni 
affairs.  From  1917  to  1919  he  was 
Corresponding  Secretary.  In  'IN  and 
19  he  served  on  the  Board  of  Man 
agers.  In  19  and  '20  he  was  Recording 
Secretary  and  in  1929  he  began  his 
long  service  in  the  office  of  President, 
from  which  he  is  now  retiring.  He 
lias  been  a  powerful  influence  in 
Alumni  affairs  on  the  Armour  Insti- 
tute Hoard  of  Trustees  where  he  has 
served  since  I9.il.  He  will  undoubt- 
edly continue  as  a  member  of  the 
Board    of   Trustees. 

His  valued  experience  in  Alumni 
guidance  is  not  lost  for  he  will  have 
full  voice  as  a  manager  in  carrying 
the  Alumni  Association  through  the 
next   lour  years. 

Schommer's  entrance  to  Armour  was 
in  1912  after  a  brilliant  career  at  the 
I'niversity  of  Chicago  where  he  ex 
celled  not  only  in  athletics  but  also 
in  scholarship.  He  received  a  Bach- 
elor of  Science  degree  at  Chicago  with 
his  Class  in  1909  with  forty-nine  ma- 
jor credits  when  only  thirty-six  were 
required.  He  then  spent  a  year  and 
a  half  coaching  at  the  University  of 
Chicago  and  during  that  time  acquired 


Before  April  ISth  oi  each  year  in  which 
an  election  is  to  be  held,  the  Board  of 
Managers  shall  appoint  a  committee  on 
nominations  of  five  active  members.  Two 
members  of  this  committee  shall  be 
selected     from     the     Board     of     Managers 

shall  be  members  of  the  Board  of  Man- 
tee    shall   be    from   the    same    class. 

This      committee      shall      prepare      and 

later  than  the    15th  of  May.   a  written  list 

be  filled.  The  secretary-treasurer  shall 
include  this  list,  together  with  a  state- 
ment that  an  election  is  to  be  held,  in 
the  announcement  of  the  annual  banquet 


For  Secretary-Treasurer    (two   years) 

WILLIAM    NICHOLAS    SETTERBURG. 

Arch..    '29 

For   Board   of  Managers 
(Representing   Classes    1902-1906) 
LOUIS    JAMES    BYRNE.    M.E..    '04 

For   Board  of  Managers 

(Representing   Classes    1912-1916) 

JOHN   JOSEPH  SCHOMMER.    Ch.E..     12 

For  Board  of  Managers 

(Representing   Classes    1922-1926) 

EUGENE  VOITA.  Arch..    24 

For   Board   of  Managers 

(Representing    Classes    1932-1936) 

STANLEY  M.  LIND.  Ch.E..  '32 

For   Board  of  Managers 
(Representing  Classes   1937— Present) 
RICHARD   N.   VANDEEIEFT.   M.E..     39 


(Note:    All    of    the 

nominations    fo 

the 

Board    of    Managers 

are    for    four    years 

with    the    exception 

of    Vandekieft    v, 

rhich 

is   for   two   years.) 

Other   nominations 

may   be    made 

ironi 

the   floor,    at    the    tim 

e    of   election,    a 

Ihe 

Alumni    Banquet    on 

June    4.    1940. 

Elec 

tion     will     be     condi 

with   Article   XI.   Sec 

tion    1,    of  the   Consti- 

as   follows: 

Voting    shall    be    f 

om    the    floor    a 

the 

will    supply    ballots 

bers    present.      A    pi 

shall    elect.      The    pr 

!sident  shall    ap 

a    committee    of    thr 

e    tellers    of    ele 

who  together  with  the  secretary-trea 

of  the  Alumni   Assoc 

lation   will   dele 

the    ballot.      This    committee    shall    r 

to    the    president    w 

lo    shall    in    tun 

cm- 

Respectfully    submitted 

William  F.   Sims.   E.E..    '97.    Chairman 
Edward    F.    Pohlmann,    Ch.E..    '10 
Edward   J.   Pleva.    Ch.E..     38 
James   C.   Peebles.    E.E..     04 
Robert  M.   Krause.  M.E..   '31 
Committee     on    Nominations 
The    above    was    presented    to    and    ac 
cepted     by    the     Board     of     Managers     or 
April   19.    1940. 


twelve  and  one-half  majors  towards 
a  doctors  degree,  when  he  decided  to 
enter  Armour,  where  he  received  his 
degree  in  Chemical  Engineering  in 
1912.  In  1920  he  was  awarded  the 
professional  degree  of  Chemical  En- 
gineer. He  has  been  in  the  Chemical 
Department  since  1912  and  now  is 
Professor   of    Industrial    Chemistry. 

While  at  Chicago  John  was  the  ter- 
ror of  the  Big  Ten  in  four  sports: 
football,  basketball,  track,  and  base- 
ball. He  was  All-Western  End  and 
All-Western  Center  in  Basketball.  He 
was  a  member  of  three  Big  Ten  cham- 
pionship basketball  teams  and  cap- 
tained the  Intercollegiate  Champions 
in  1908.  His  exploits  in  football 
would  require  a  book  alone.  In  track 
he  was  a  member  of  one  Conference 
Championship  team  and  in  football  he 
was  a  member  of  two  Championship 
teams.  He  was  the  first  to  win  four 
major  letters  in  track,  baseball,  bas- 
ketball, and  football. 

Aside  from  teaching,  much  of  his 
time  is  devoted  to  the  Institute  Place- 
ment Department  of  which  he  is  Di- 
rector. He  has  been  Director  of  Ath- 
letics almost  since  his  arrival  at  Ar- 
mour, He  has  been  an  Analyst  and 
Consulting  Engineer  for  many  of 
Chicago's  largest  corporations  and  has 
been  an  official  in  both  football  and 
basketball   since    1910. 

The  University  Club  of  Chicago  is 
one  of  John's  favorite  haunts.  He  is 
active  in  the  American  Institute  of 
Chemical  Engineers,  Society  of  Il!i 
nois  Bacteriologists,  S.P.E.E.,  Chem- 
ists Club  of  Chicago,  Buttcrfield 
Country  Club,  Owl  and  Serpent  of  the 
University  of  Chicago,  Phi  Kappa 
Sigma.  President  of  the  Chicago  Club 
of  the  University  of  Chicago  Alumni, 
and  member  of  the  Alumni  Council 
and  regional  adviser. 

A  man  of  unselfish  interests  with  a 
fighting  determination  to  see  any  job 
through.  John  Schommer  leaves  the 
office  of  President  with  an  unapproaeh 


ALUMNI   BANQUET 

Tuesday,  June  4,    1940 

CHICAGO  TOWERS  CLUB 

(Formerly   Medinah  Athletic   Club) 

505   North   Michigan   Boulevard 
6:30  P.  M. 


36 


j.  warren  McCaffrey 

Nominee  for  President  of  Armour  Alumni 
Association 

For  many  years  the  spearhead  of 
Alumni  activities,  the  name  J.  Warren 
McCaffrey  is  now  placed  at  the  head 
of  nominations  for  Alumni  offices.  It 
seems  fitting,  after  serving  as  Execu- 
tive Secretary  from  1926  to  1930  and 
then  as  Vice  President  from  19:5(3  to 
1940,  that  McCaffrey  should  receive 
tile  nomination  for  President  of  the 
Armour  Alumni  Association. 

Perhaps  the  greatest  contribution 
Warren  has  made  in  recent  years  was 
his  work  as  General  Chairman  of  the 
Annual  Gift  from  Every  Alumnus 
program  which  was  undertaken  sev- 
eral years  ago.  This  program  con- 
tinues under  the  direction  of  the  Board 
of  Managers  who  are  making  further 
studies  in  completing  the  organiza- 
tion work  begun  by  McCaffrey. 

Entering  Armour  in  1918.  McCaf- 
frey was  graduated  in  1922  after  com- 
pleting the  course  in  Chemical  Engi- 
neering. He  received  his  professional 
degree  from  Armour  in  1925.  He 
later  attended  the  University  of  Chi- 
cago and  received  the  Bachelor  of 
Eaws  degree  from  Chicago  Kent  Col- 
lege of  Law  in  1930.  He  was  admit- 
ted to  the  general  practice  of  law  in 
the  State  of  Illinois  and  to  practice 
before  the  United  States  Patent  Office. 

He  is  President  of  the  Patent  and 
Engineering  Service  Company,  Sec- 
retary and  counsel  for  Du-Ri  Products 
Corporation.  Secretary  and  counsel 
for  Shield  Chemical  Company  and 
Secretary  and  Treasurer  of  J.  M. 
Haas  and  Company.  He  maintains 
law  offices  in  the  Conway  Building 
in  Chicago. 

Mac's  biography  reads  like  a  page 
from    Who's    Who  and   includes   mem- 


bership in  the  following  organizations: 
Tau  Beta  Pi,  Phi  Lambda  Upsilon, 
Alpha  Chi  Sigma.  Triangle,  Sphinx. 
Round  Table.  Honor  A  Society,  Or- 
der of  Kent  Honor  Men.  Illinois  State 
Bar  Association,  The  Patent  Law  As- 
sociation of  Chicago,  American  Chem- 
ical Society,  South  Shore  Country 
Club,  and  the  American  Legion.  He 
is  a  Captain  in  the  Ordnance  Re- 
serve, a  member  of  the  Board  of 
Directors  of  the  Armour  Chapter  of 
Triangle  and  President  of  the  Chi- 
cago  Alumni   Association   of  Tau    Beta 

With  his  wide  background  in 
Alumni  affairs  McCaffrey  should  bring 
to  the  office  of  President  an  experi- 
ence that  should  prove  invaluable  dur- 
ing the  next  two  years. 


Nominee    for    Vice     President    of    Armour 
Alumni    Association 

Entering  Armour  in  the  fall  of 
1911,  Claude  Albert  Knuepfer  was 
graduated  from  the  Civil  Engineering 
Department  in  191.").  Now  on  the 
twenty-fifth  anniversary  of  his  grad- 
uation from  Armour  his  name  is 
placed  in  nomination  for  the  Vice 
Presidency  of  the  Alumni  Association. 

Knuepfer  has  represented  his  class 
group  on  the  Board  of  Managers  for 
the  following  periods:  1920  1922. 
1927-1930,  1938-1910.  The  latter 
short  term  was  to  fill  out  the  vacancy 
caused  by  the  resignation  of  Arthur 
Katzinger,  M.K.   '16. 

Upon  leaving  Armour.  Claude  be- 
came Superintendent  and  Secretary  ol 
the  Automatic  Screw  Machine  Prod 
nets  Company,  with  which  he  served 
from  191.5  to  1922.  In  1922  lie  be- 
came President  and  General  Manager 
of  the  General  Engineering  Works,  a 
plant  that  specializes  in  screw  ma- 
chine  products. 

During  the  World  War  he  served 
as  a  First  Lieutenant  in  the  Engineer 
Corps  and  took  part  in  tin  Meusc 
Argonne  and  St.  Mihiel  offensives.  In 
all  he  spent  thirteen  months  with  the 
A.E.F. 

His  activities  include  membership 
on  the  National  Council  of  the  Hoy 
Scouts  of  America:  Vice  President 
and  Chairman  of  Camping  and  Activi- 
ties, Oak  Park  Area  Council,  Hoy 
Scouts  of  America;  and  membership 
in  Phi  Kappa  Sigma.  He  was  presi 
dent  of  the  (las,  of    1915. 


Monfort   Photo 
WILLIAM    N.   SETTERBERG 
Nominee  for  re-election  as  Secretary-Treasurer 
of    Armour    Alumni    Association 

The  only  officer  up  for  re-election 
is  Bill  Setterberg,  who  has  handled 
all  of  the  finances  for  the  Alumni  As- 
sociation   during   the    past   two   years. 

A  product  of  the  Chicago  Public 
Schools,  Bill  entered  Armour  in  192") 
and  was  graduated  in  the  Department 
of  Architecture  in  1929.  He  has  since 
attended  the  University  of  Chicago 
and  has  taken  considerable  work  in 
the  School  of  Education. 

Following  graduation.  Setterberg 
became  associated  with  John  Deere 
and  Company.  From  1929  to  1934 
he  was  engineering  draftsman  in  the 
bridge  department  of  the  Chicago  and 
Northwestern  Railway  Company.  He 
is    now    on    the   staff  of    Armour    Insti 


Registr 


the    E 


\  ening 


[)i 


■nt   Officer 


vision.  He  has  been  P 
and   Assistant    Registrar. 

He  is  a  member  of  Pi  Kappa  Phi, 
Pi  Nil  Epsiloi),  Phi  Delta  Kappa,  and 
A.  F.  &  A.  M.  He  was  chairman  of 
Junior   activities    for   the   Western    So- 


1923 

C.xrhni).  Benjamin  M..  M.E.,  Who  is 
Manager  of  the  Marble  Division  of  James 
B.  Clow  &  Sons,  has  recently  moved  to 
1303   Pratt    Blvd..  Chicago. 

Pask,  Raymond  .1..  M.K..  who  is  Dis- 
trict Sales  Manager  for  Servel.  Inc..  has 
recently  changed  his  address  to  131  S. 
:«»tli    Street.   Omaha,    Nebraska. 

1924 

Chant.  David  V..  M.K.,  who  is  Engi- 
neer-Custodian of  Hvde  Park  H.  S„  is 
now   residing  at    77 W   Ridgeland    Avenue. 
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Unger,  I'm  i  Raymond,  Ch.E.,  who  is 
Sec.-Treas.  of  .Mid-West  Heat  Service 
Co.,  has  recently  changed  Ins  address  to 
823   Drexel   Square,  Chicago. 

Walworth,  Richard  Henry,  M.E.,who 
is  employed  by  the  Thompson  Products 
Co.,  has 'recently  changed  his  address  to 
1930  Fleet  Wood,  G.  1'.  Woods,  Detroit. 
Mich. 

1925 

Glover,  Joseph  Nelson,  Ch.E.,  who  is 
Production  Engineer,  Royal  Fire  Insur- 
ance Co.,  is  now  residing  at  526  Maple- 
hurst,  Ferndale,  Michigan. 

Meter,  Edwin  Maxwell,  E.E..  who  is 
Klectrical  Engineer,  Porcelain  Products 
Inc.,  has  recently  moved  to  Box  (its, 
Rochester,  X.  Y. ' 

Ostland,  Richard  E.,  C.E.,  who  is  now 
employed  by  the  Warner  Construction 
Company,  is  residing  at  Green  Mountain 
Dam.    Heeney,   Colorado. 

Ostrin.  Norman,  M.E.,  who  is  a  Drafts- 
man with  the  Board  of  Education,  has 
moved  to  450.5  X.  Central  Park,  Chicago, 
111. 

Rose.  George.  .Tk..  M.E.,  has  changed  his 
address  to  5085  Mahoning  Avenue. 
Youngstown,   Ohio. 

1926 

Ai.ber.  Dean  I...  F.P.F...  State  Agent 
for  the  Home  Insurance  Co..  has  recently 
moved  to  14609  Piedmont  Avenue.  De- 
troit,  Michigan. 

Barger,  Ch.vri.es  Work.  F.P.E.,  who 
has  been  Special  Agent  for  the  Gulf  Fire 
Insurance  Co.  in  Indiana  has  been  ele- 
vated to  State  Agent  covering  the  same 
territory   he   previously    handled. 

Berman,  William,*  Ch.E.,  who  is  a 
Chemical  Engineer  for  the  Cuneo  Press. 
Inc.,  has  recently  moved  to  6440  X.  Clare- 


ing  at  Wood.  Wisconsin. 

Viscariello,  Vincent,  Arch.,  who  is 
Architectural  Designer  for  Chicago  Park 
District,  has  moved  to  2943  X.  Montclare 
Ave.,   Chicago. 

1927 

Brightman,  John  B„  E.K..  who  is  Re- 
frigerating Engineer  for  General  Electric 
Co..  has  recently  moved  to  1138  Glenwood 
Blvd.,    Schenectady.    New    York. 

Dean.  Harry  F.,  C.E..  who  is  still  with 
Hie  U.  S.  Engineers,  now  resides  at  (i:il 
Gorsuch   Ave.,    Baltimore.    Maryland. 

Emerson.  Ralph  Waldo,  Arch.,  who  is 
Associate  Architect,  V .  S.  Dept.  of  In- 
terior, National  Park  Service,  is  now  re- 
siding at  921-  19th  St.  X.W.,  Washington. 
I).  C. 

Eske.  Pace  Alexander,  M.F...  who  is 
with  the  Kellogg  Company  of  Battle 
Creek,  has  recently  moved  to  6915  Mich- 
igan  Avenue,   Chicago.    111. 

Halama,  John  Paul,  Arch.,  who  is 
with  the  Chicago  Park  District,  has  re- 
cently changed  his  address  to  1035  North 
liidgeway.   Chicago. 

Stein  H  us.  Frederick  ('..  Arch.,  who  is 
Chief  Draftsman  for  Edgar  A.  Stuben- 
rauch.  is  now  residing  at  129  Long  Court. 
Sheboygan,  Wis. 

1928 

Deiwert,  Philip  Serra.  F.P.E.,  may  he 
reached  at  342  E.  Central.  Greensburg, 
Indiana.  He  was  formerly  with  the  In- 
diana State  Highway  Dept.  and  in  the 
engineering   dept.  of  P.W.A. 

Gustafson,  Care  A..  C.E.,  who  is  Sales 
Engineer  for  Powers  Regulator  Co..  is 
now  residing  at  6231  X.  Fairfield  Avenue. 
Chicago. 

Miniberger,      George      A'..      M.E..      was 


elected  p  resident  of  the  Milwaukee-Ar- 
mour Alumni  Association.  He  replaces 
Charles  Mark  Schneider,  F.P.E.  '27  who 
did  an  excellent  job  in  keeping  the  Mil- 
waukee group  active.  George  is  a  Design- 
ing Engineer  with  the  Harnischfegei 
Corp.   in    Milwaukee. 

1929 

Gedelman,   Fred  George,  F.P.E.,  write, 
this  letter   to   the   Alumni   Office: 
Dear    Mr.    Setterherg: 

I   have    just   been    reading   with   interest 
the    March    issue    of    the    Armour    Engi 


he   E: 


out  of  date,  and  it  is  possibly  because 
things  seem  to  have  happened  rather 
quickly    within    the    last    year. 

Last  November  I  left  Eliel  &  I.oeb 
Company  and  accepted  a  position  as  En- 
gineer-Special Agent  with  the  Fireman's 
Fund    Insurance    Company,    and    in    Feb- 

with  offices  at  915  Plymouth  Building,  and 
have  not  as  yet  found  a  permanent  loca- 
tion  in   which   to  live. 

I  have  always  enjoyed  reading  the 
Armoer  Engineer  and  feel  that  the  edi- 
tors are  doing  a  fine  job  and  much  of  the 
interest  in  the  Engineer  is,  of  course, 
centered  in  the  alumnus  news  for  which 
von,  of  course,  should  have  the  credit. 
With  kindest  personal  regards,  I  remain, 
Yours    very   truly, 

F.  G.  Gedelman. 
Geiceh.  Elmer  Samuel,  E.E..  who  is 
serving  with  the  Jamaica  Public  Co., 
Limited,  at  Kingston,  Jamaica,  B.W.I.. 
writes  to  Alumni  President  John  Schom- 
mer  in  part  as  follows: 
Dear   Mr.   Schommer: 

I  have  been  on  foreign  work  since 
January.  1930  with  the  Stone  &  Webster 
Engineering  Corporation,  with  positions 
in  the  Dominican  Republic  and  Haiti,  and 
was  transferred  to  Jamaica  in  November, 
1938.  Fortunately,  up  to  now  the  tropics 
have  had   verv   little   effect    on    my  health. 

EwiNG.  Xorvai.  Scott.  E.E..  who  is 
Patent  Attorney  for  the  Bell  Telephone 
I  aboratories,  is  now  residing  at  15  Es- 
mond  Place,  Tennafly,  X'.  .1. 

Eorss.  Fritz  Victor,  E.E.,  is  the  proud 
fattier  of  a  son.  born  in  Aurora  Jan.  31, 
1940. 

Goranson,  Harvey  Edward.  F.P.F...  who 
is  an  engineer  for  the  Tennessee  Inspec- 
tion Bureau,  has  recently  moved  to  2707 
Capers    Avenue.    Xashville,   Tenn. 

Jacoiison.  Jo':e  Martin.  C.E.,  Assistant 
Project  Engineer  for  Glenn  I  .  Martin 
Co..'  is  now  residing  at  610  Gittings  Ave.. 
Baltimore,  Md. 

Johnson.  Russell  Edward,  F.P.F...  was 
recently  presented  by  Mrs.  Johnson  with 
a  daughter,  Ruth,  according  to  reports 
emanating    from    Omaha.    Nebraska. 

Kittieh.  Milton  Joseph,  M.F...  who  is 
in  charge  of  aircraft  carburetors  for  Hol- 
lc\  Carburetor  Co..  has  recently  moved  to 
18300    Northlawn    Avenue.    Detroit.    Mich- 


1930 


Be 


V.  S.  Engineer  Area  Office,  has  recentlj 
Changed  his  address  to  910  Xo.  Sheridan 
Road,    Peoria.    111. 

Chi  s  Edmund  II..  C.E.,  who  is  witl 
the  U.  S.  Engineers,  is  now  residing  at 
307  South  9th   Street.  Lamar,  Colorado. 

Dobberman,  Marvin  Robert,  Arch.,  win 
is    with    the    Dept.    of    Agriculture,    Univ 


of  111.,  is  now  residing  at  106  X.  Husscll 
Street,    Champaign,    111. 

Erland,  Gustave  George.  M.E.,  who  is 
Law  Clerk  and  Draftsman  for  Rasmussen 
&  Brugman,  has  recently  moved  to  7628 
Colfax,  Chicago. 

Fee,  James  Garnet,  M.E.,  who  is  a 
teacher  at  Crane  Tech.  High  School,  has 
recently  moved  to  3422  Xo.  I.inder  Ave- 
nue. Chicago. 

Fisher.  Frank  Jerome.  C.E.,  who  is  a 
cameraman  with  The  ('has.  Mintz  Studio, 
is  now  residing  at  914  X.  Reese,  Burbank, 
Calif. 

Hiri.ey.  John  William,  C.E.,  has  re- 
cently moved  to  3600— 38th  St..  South, 
Seattle.  Washington. 

,  KovAHiK,  Jerome  H..  M.E.,  has  recently 
changed  his  address  to  8919  S.  Justine, 
Chicago. 

Kuppebman,  Samuel  Philip.  Arch.,  who 
is  a  Salesman  for  Modern  American 
Builders,  is  now  residing  at  4831  Sawyer, 
Chicago. 

Paul,  Donald  Joseph.  E.P.E.,  has  re- 
cently moved  to  16220  Ward  Avenue,  De- 
troit,  Michigan. 

Hohrer.  John  A.,  M.E.,  who  is  a  Sales- 
man for  the  Monroe  Calculating  Machine 
Co.,  is  now  residing  at  "554  Ethel  Street, 
Richmond  Hts.,  Mo. 

Rose,  James  J.,  C.E.,  is  now  residing  at 
Deluxe  Camp,   Las   Animas,  Colorado. 

Smith.  David  T.,  F.P.E.,  who  was  a 
special  representative  in  West  Virginia 
for  the  Lumbermen's  Mutual  of  Mans- 
field and  the  Inter-State  Mutual  Agency, 
has  announced  that  he  has  now  established 
Ids  own  insurance  agency  in  Charlestown, 
West  Virginia. 

SoiTiiwicK,  Chari.es  Ri-ssei.l,  E.E.. 
who  is  Research  Engineer  with  the  P.  S. 
Ovpsum  Co.,  has  moved  to  922  George, 
Chicago,    111. 

Weldon.  Bernard  J..  F.P.E.,  who  is  an 
Engineer  and  Underwriter  for  Dulaney. 
Johnston  &  Priest,  is  now  residing  at  5.50 
S.   Quentin,   Wichita.    Kansas. 

Williams,  Robert  R„  C.E..  who  is 
Junior  Engineer.  Bridge  Dept..  Illinois 
State  Highway  Dept..  is  now  residing  at 
1728   S.   Pasfie'ld   St..   Springfield.   III. 

1931 

Booker,  I.eRov  W..  F.P.F...  who  is 
Sales  Secretary  for  the  Xational  Old  Line 
Insurance  Co.,'  recently  moved  to  2601  X. 
Filmore,  little  Rock,  Arkansas. 

Chernev.  Nicholas  B..  M.E.,  who  is 
Flow  Engineer  with  the  Republic  Flow 
Meters  Co..  is  now  residing  at  906  Oakdale 
Avenue,  Chicago. 

Griesman.  Albert  H..  F.P.E.,  is  now- 
residing  at  2450  Clinton  Ave..  S„  Min- 
neapolis,  Minn. 

Holt.  Harmon.  S..  F.P.E..  has  recently 
moved  to  722  Taylor,  Topeka,  Kansas. 

Knox.  Edwin  H.,  F.P.E.,  was  elected 
secretary  of  the  Milwaukee-Armour 
Alumni  Association  at  the  recent  annual 
election  meeting  held  in  Milwaukee.  Knox 
is  Special  Agent  for  the  Crum  &  Forster 
Group    of    Fire    Insurance    Companies. 

Parkin.  Maxwell  C,  F.P.E.,  who  has 
been  a  survey  engineer  with  the  Travelers 
Fire  and  Charter  Oak  Fire  Insurance 
Cos.,  was  recently  made  Special  Agent 
working  out  of  Minneapolis   for  the  same 

Lenke.  August  Julian,  F.P.E.,  has  re- 
cently changed  his  address  to  63.51  Xorth 
Paulina    St..   Chicago. 

McLaughlin,  Berlvn  Cray.  C.E.,  who 
is  in  the  I'.  S.  Engineers  Office,  has  re- 
cently moved  to  447  X.  Michigan  Avenue, 
Villa  Park.  Illinois. 

PoDi.rpEC.  Frank.  Ch.E..  who  is  with 
the  Barrett  Company,  is  residing  at  824 
Edgewater    Road.    Ttidgefield,    X.    J. 
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Steinert,  Reynold,  Ch.E.,  who  is  em- 
ployed bv  Beck  Roller  &  Co.,  is  now  re- 
siding at"  601  Woodward  Hgts.  Blvd.,  De- 
troit, Michigan. 

Wilde.  Albert  Frederick.  F.P.E.,  has 
resigned  his  position  with  the  Missouri 
Inspection  Bureau  and  is  now  with  the 
St.  Louis  production  office  of  the  Insur- 
ance  Company  of   North   America. 

1932 

Beat-tie.  Richard  Frank.  M.E.,  who  is 
a  Safety  Engineer  for  Hardware  Mutual 
Casualty  Co.,  has  recently  changed  his 
address  to  6147  X.  Leader  Avenue,  Chi- 
cago. 

Brain,  Donald  G.,  Arch.,  who  is  witli 
Chicago  Housing  Authority  at  208  S. 
LaSalle  St..  is  now  residing' at  10407  Eb- 
erhart,   Chicago. 

Christianson.  Birnf.il  A.,  C.E.,  who 
is  Senior  Surveyor.  WPA.  Navy  Pier,  has 
recently  moved  to  1011  North  Mason. 
Chicago. 

Clucas.  James  M..  M.E.,  advises  that 
his  home  address  is  3864  Bamberger  Ave., 
St.   Louis,    Mo.,   and   offers    this    additional 


Gentlemen: 

I  .just  received  the  March  issue,  and 
decided  it  was  high  time  that  I  write 
regarding  my  change  in  address.  I  now 
reside  at  the  address  as  shown  above, 
having  moved  from  my  former  address 
of  5316  Pershing  Ave.,  St.  Louis,  Mo. 

I  am  still  with  the  Pomona  Pump  Co- 
at their  St.  Louis  plant,  and  in  the  inter- 
state  sales   dept. 

Might  mention  that  in  April  of  last 
year  I  married  an  Evanston,  III.,  girl,  so 
hence  the  change  in  address  as  mentioned 
above. — Yes,  I've  been  at  this  new  ad- 
dress since  then,  but  have  neglected  to  so 
advise  until  today.  All  the  issues  have 
either  been  forwarded  to  me,  or  sent 
direct  to  my  business  address  of  4301  S. 
Spring  Ave.',  St.  Louis,  Mo. 

I  certainly  enjoy  each  issue  of  the 
Armour  Engineer. 

Very  truly  yours, 

James  M.  Clucas. 

Dicket,  William,  E.E.,  who  is  an  En- 
gineer and  Salesman  for  Trindl  Products, 
Ltd.,  has  recently  changed  his  address  to 
5516   Leland   Avenue,  Chicago. 

Elman,  Julius,  Arch.,  who  is  an  engi- 
neer in  the  Structural  Dept.,  Universal 
Oil  Prod.  Co.,  has  recently  moved  to  215 
X.   Ottawa   St.,   Joliet,   III.' 

Erickson.  Carl  A.,  C.E..  who  is  a 
Junior  Engineer  with  I'.S.  Engineer  Of- 
fice, is  now  residing  at  Waterview  Apt. 
B..    Portsmouth.   Va. 

Facan.  Morton,  E.E..  who  is  an  en- 
gineer for  the  General  Electric  X-Ray 
Corp.,  is  now  residing  at  521  t  Woodlawn, 
Chicago. 

Finnecan,  Joseph  Bernard,  Jr.,  F.P.F., 
who  is  a  special  agent  for  Cruin  &  Fors- 
ter,  Fletcher  Trust  Building.  Indianap- 
olis, Indiana,  has  recently  moved  to  4510 
Marcy   Lane.    Apt.    39,    Indianapolis,   Ind. 

Jens,  Charles  Joseph,  F.P.E..  has  been 
transferred  to  Milwaukee  by  the  Great 
American  Insurance  Cos.  to  cover  eastern 
Wisconsin  in  the  capacity  of  Special 
Agent.  His  Milwaukee  address  is  Astor 
Hotel.  Office,  Underwriters'  Exchange 
Building. 

Lind,  Stanley  M.,  Ch.E.,  is  the  proud 
father  of  a  baby  girl  born  April  22,  1940. 

Scani.an,  Emmett  A.,  F.P.E.,  is  Vice 
President  of  the  Reserve  Mutual  Casualty 
Co.  of  Kansas  City  and  may  he  reached 
at  2611  Fidelity  Building.  Kansas  City. 
Mo. 

Venlma,  Maynard  P..  Ch.E..  is  the 
proud  father  of  Maynard.  Junior,  who 
was  born  in   Chicago  on   April  13,  1940. 


1933 

anton.    Caul    Noi.en.    F.P.E., 
nspector    for    the    Kansas    Inspects 


mi.  has  recently  moved  to  14.38  Byron 
Street.  Topeka,  Kansas. 

DunsKY.  Frank  A.,  Arch.,  who  is  a 
Draftsman  fur  Freyn  Engineering  Co., 
has  recently  moved  to  5508  S.  Honore 
Street,   Chicago,   Illinois. 

Jenson,  Gist,  Jr.,  Ch.E..  who  is  a 
Safety  Engineer  with  American  Mutual 
Liability  Insurance  Co.,  has  recently 
changed  his  address  to  411  Wendover 
Ave.,    Louisville,    Ky. 

kmzAN,  Leonard  W.,  Ch.E.,  has  re- 
cently moved  to  5300  West  Monroe,  Chi- 
cago. 

Larson,  Bradford,  F.P.E.,  has  resigned 
his  position  with  the  Allstate  Insurance 
Cos.  in  Chicago  to  join  the  engineering 
staff  of  the  insurance  firm  of  Boit.  Dal- 
ton  and  Church  in  Boston,  Mass.  Rumor 
has  it  that  a  certain  Kansas  City  girl  will 
join  Brad  in  Boston  shortly  and  make 
him  a  Benedict. 

Sneiling,  Elroy  Albert,  E.E.,  who  is 
Radio  Engineer  for  the  Zenith  Radio 
Corp.,  has  changed  his  address  to  9935 
Winston    Avenue.    Chicago. 

Winogrond,  Milton  J.,  Ch.E.,  who  is 
Assistant  Metallurgist.  Carnegie  Illinois 
Steel  Co.,  has  moved  to  ('940  Clyde  Ave- 
nue, Chicago. 

1934 

Bacci,  Joseph  Albert,  C.E.,  who  was 
with  the  Austin  Co.  in  Chicago,  is  now 
in  the  Municipal  Engineer's  office.  Bal- 
boa Heights,  C.Z.  He  may  be  reached  in 
care  of  General  Delivery.  Balboa  Heights, 
C.Z. 

Callen,  Lot  A.,  C.E.,  who  is  a  Civil 
Engineer  with  the  Sanitary  District  of 
Chicago,  is  now  residing  at  5245  W. 
Hirsch   Street,  Chicago. 

Freitag,  William  C,  F.P.E.,  who  is  an 
Engineer  for  the  Fire  Underwriters'  Insp. 
Bureau,  is  now  residing  at  5135-31!  Ave. 
So.,   Minneapolis,   Minnesota. 

Geriiardt,  Herman,  Arch.,  is  now  em- 
ployed by  the  Acme  Copy  Corp.,  53  West 
Jackson  'Blvd. 

Henoch,  Mark  L..  E.E.,  who  is  Pur- 
chasing Agent  for  W.  M.  Welch  Mfg. 
Co..  is  now  lesiding  at  6849  East  End 
Avenue.   Chicago. 

Ki-FFEL,  Charles  P.,  F.P.E.,  who  is  an 
Engineer  for  Fred  S.  James  &  Co..  is  now 
residing  at  1648  N.  Keating  Ave.,  Chicago. 

Spangler,  Charles  D.,  C.E.,  is  now  re- 
siding   at    22    High    Street,     New     Haven, 

1935 

Bisbee,  High  A.,  E.E..  who  is  Motor 
[nspector  for  the  Youngstown  Sheet  & 
Tube  Company,  is  now  residing  at  2373 
E.  70th  Street',  Chicago. 

Citro,  John.  Ch.E..  is  with  the  South 
Chicago  Coal  and  Dock  Co.  and  resides 
at    3543   W.   Jackson.   Chicago. 

Dalton,  Robert   Francis,  Ch.E.,   writes 
this   interesting  letter  to  the   Alumni  Edi- 
tor and   informs  us  that  he  now  resides  at 
72    W.    Perrin    Ave.,    Springfield,    Ohio. 
Dear  Mr.  Jens: 

I      received      a      coin      of     the      Armour 


ing   surprise.   To   bring   my    record    up    to 
date,  I  would  like  to  add  the  following: 

Following  graduation,  I  went  to  work 
as  a  laborer  at  W.  A.  Jones  Foundry 
and  Machine  Co.  This  was  back-breaking 
work  at  thirty-five  cents  an  hour,  hut  I 
really  enjoyed  starting  at  the  bottom. 
Sinca-  then  I  worked  for  various  foundries 
throughout  the  Chicago  area,  finally  get- 
ting a   traveling  job    (demonstrator)   with 


the     Beardsley-Pipcr     Co..     manufacturers 
of    the    Sandslinger    and    Speedmullor. 

Last  June  (1939)  the  former  Miss 
Jeane  Price,  a  well  known  singer  from 
the  Austin  District,  changed  her  name 
to  Mrs.  Robert  Dalton.  We  traveled 
together  for  a  few  months  and  decided 
that  a  permanent  home  would  he  more  de- 
sirable. I  am  now  employed  as  Sand- 
urgist  at  the  Ohio  Steel  Foundry  here 
in   Springfield. 

We  make  miscellaneous  railroad  cast- 
ings, steel  rolls,  oil  refinery  fittings  and 
corrosion  and  heat  resistant  (l'ahrite) 
castings. 

I  would  like  to  know  the  whereabouts 
of  John  Citro,  Bob  Lyford  and  Ed. 
Thompson  and  any  Armour  graduates  in 
the  South-Western  district  of  Ohio.  (Ed. 
Note:     See   1935   Class   Notes.) 

Please  give  my  best  regards  to  Pro- 
fessor   McCormack.   Schommer,   et    al. 

With   best    regards. 

Sincerely  yours, 

Robert   Dalton. 

Kasmer.  Chester  Michael,  E.E.,  who 
is  Junior  Electrical  Engineer.  Federal 
Power  Commission,  has  recently  moved 
to  6427  So.  Knox,  Chicago. 

Levin,  Henry,  Ch.E.,  who  is  a  Chemist 
for  the  Republic  Steel  Corp.,  is  now  re- 
siding at  3901  Arthington  Street,  Chicago. 

Lyford,  Robert  George,  Ch.E.,  is  Sales 
Engineer  with  the  Powers  Regulator  Co., 
1634   Allen    Building,   Dallas.   Texas. 

Olson.  Harold,  C.E.,  who  is  a  Project 
Engineer  with  the  W.P.A.,  Chicago  Mu- 
nicipal Airport,  is  now  residing  at  1950 
N.    Spaulding    Ave.,    Chicago. 

Thompson.  George  Edward,  Ch.E.,  is 
with  D.  W.  Haering  &  Co.,  3408  W.  Mon- 
roe  St.,   Chicago. 

Truhei.l,  William  Ambrose,  F.P.E.,  has 
resigned  his  position  as  Engineer  with 
the  Insurance  Company  of  North  Ameri- 
ca to  join  the  Engineering  Department 
of  the  '  Fireman's  Fund  in  Chicago.  His 
address    is    175    West   Jackson    Blvd. 

1936 

Cooper,  Norman  J..  E.E..  who  is  a 
Junior  Field  Engineer  for  Stewart-War- 
ner Corp.,  has  recently  moved  to  4617 
Damen    Avenue,    Chicago. 

Gravpner.  William  Bernard.  E.E., 
who  is  with  the  Bell  Laboratories,  has 
recently  moved  to  Ki.i  West  Street,  New 
York  City.   N.  Y. 

Greenman,  High  Merrill,  M.E.,  who 
is  a.  Time  Clerk  for  Woodward  Governor 
Co.,  is  now  residing  at  516  West  State, 
Rockford.   Illinois. 

Kercher,  Roy  S.,  Eng.Sc,  recently  lett 
his  position  as  Production  Engineer  with 
Cutler  Hammer.  Inc.,  in  Milwaukee  to 
join  the  engineering  staff  id'  Underwrit- 
ers' laboratories  in  Chicago.  His  home 
address  is  23  W.  Franklin  Ave,  Naper- 
ville,    Illinois. 

Smith.  Frederick  Arthur,  C.E.,  who 
is  a  Draftsman  with  the  Chicago  Park 
District,  has  recently  changed  his  address 
to   Burnham  Park.  Chicago. 

Staudt,  Henry  P..  C.E.,  who  is  Indus- 
trial Engineer  with  Wilson  Packing  Co.. 
has  changed  his  address  to  4832  Bernard 
Avenue. 

1937 

Amory.  George  M.,  F.P.E..  who  is  an 
inspector  for  the  Iowa  Insurance  Service 
Bureau,  has  recently  moved  to  1811  Sum- 
mit. Sioux  City.   Iowa. 

Beckman.  Morris  H.,  Arch.,  who  is  an 
Architectural  Designer  for  James  Cralili. 
is  now  residing  at  6130  X.  Paulina  Street. 
Chicago. 

Carlson,  Walter  Emil.  M.E..  who  is  an 
aviation    cadet    with    the    U.S.    Navy,    re- 
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eently  changed  his  address  to  1100]    Nor 

mal   Ave.,   Chicago. 

('union,  Kenneth  Frederic,  M.E.,  has 
recentlj  changed  his  address  to  23  Knowl- 
t.m   Avenue,  Kenmore,   New  York. 

Clarke,  Robert  Alfred,  Ch.E.,  recently 
moved   to   Pennsville,   New   Jersey. 

Heinz,  Edward  N..  Jr.,  Ch.E..  who  is 
Chemical  Engineer  for  Food  Material 
Corp.,  has  recently  changed  his  address 
to    124   Iowa    Street,  Oak   Park,   111. 

Kicii.wkn,  Joseph,  Arch.,  who  is  a 
Draftsman  in  the  U.S.  Engineers  Office, 
is  now  residing  at  3048  West  I.eland  Ave- 
nue.   Chicago. 

Kreisel,  Earl  F..  F.P.E.,  who  is  an 
Engineer  for  Viking  Automatic  Sprinkler 
Co..  is  now  residing  at  5267  X.  I.aCrosse 
Avenue,    Chicago. 

Nearino,  Wii.i.ard,  M.E.,  is  now  resid- 
ing at   939    Harvard   Bldg.,   Dayton,   O. 

Skuii.  Frank  Joseph,  M.E.,  who  is 
Draftsman  for  Beech  Aircraft  Corp.,  has 
recently  moved  to  157  N.  Ruban,  Wichita. 


1938 

And::rson,  John  W„  E.E.,  is  the  proud 
father  of  Glenn  I. vie  Anderson,  who  was 
born  at  the  Chicago  Memorial  Hospital 
on    Feb.   18,   1940. 

Close,  Ralph  Guy  II,  M.F...  who  is  with 
the  Globe  Refining  Co.  is  now  residing  at 
I.emont    Illinois. 

Danek,  Jerry,  Ch.E.,  is  now  residing 
at    272:!    Kenilworth    Avenue,    Berwyn. 

McIntybe,  John  Forney.  F.P.E.,  who 
is  an  Engineer  for  Federal  Hardware  & 
Implement  Mutuals,  may  he  reached  care 
of  General   Delivery.  Brookfield,  Missouri. 

Peterson,  Richard  George,  M.E.,  has 
recently  changed  his  address  to  8421 
Oglesby    Ave.,    Chicago. 

Poskonka,  Leo  Blaise,  Ch.E.,  who  is 
a  Chemist  for  Victor  Chemical  Works,  is 
now  residing  at  7955  Emerald  Avenue 
Chicago. 

Rune,  Adolph,  M.E.,  is  now  residing 
at   951    South   Western,   I  .os  Angeles,  Calif. 

1939 

Hoffman,    Paul   M.,   F.P.E.,  succumbed 

after  a  desperate  fight  against  a  kidney 
infection  early  in  March.  Paul  had  been 
with  the  Fire  Insurance  Rating  Bureau 
in  Milwaukee  since  his  graduation  from 
Armour  last  June.  He  had  made  an  ex- 
cellent record  in  the  few  months  he  was 
with  the  Bureau.  He  is  survived  by  his 
parents  and  his  sister. 


WATER   SUPPLY 

(From   page    10) 

liours  daily,  with  three  gallons  being 
a  maximum  winter  rate  ami  lour  gal- 
lons a  maximum  summer  rate.  On 
account  of  the  high  friction  loss 
through  the  sand  beds  at  or  above  the 
four-gallon  rate,  this  rate  should  not 
be  exceeded  nor  should  an  attempt 
be  made  to  maintain  it  continuously 
throughout  the  day.  Should  a  coagu- 
lant only  be  used  the  maximum  winter 

rate     should     average     not     more     than 
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two  gallons  for  the  day  and  should 
not  exceed  two  and  one-half  gallons 
at  any  time. 

The  time  of  coagulating  after  addi- 
tion of  the  coagulant  to  the  water  will 
be  58  minutes  for  a  280  M.  G.  D. 
yearly  average  of  water  treated.  This 
will  give  forty-five  minutes  mixing 
time  for  the  average  of  the  maximum 
summer  day  of  360  M.G.D.  and  about 
thirty-five  minutes  for  the  peak  hour 
demand  of  460  M.G.D.  The  time  of 
settling  will  l.e  four  hours  for  the 
yearly    .average   of   water   treated;    this 


ELEVATED   WATER  TANK 
OF   STREAMLINE   DESIGN 

of  elevated  water  tanks  in  municipal  wa- 
terworks systems  has  taken  place  during 
the  past  few  years.  This  75,000-gal.  in- 
stallation at   Parchment,  Mich,  is  a  typical 


time   will    be   reduced    to   two   and    one 
half  liours  at  the  peak  rate. 
Hater    Flow    Through    Plant 

Haw  water  from  the  Edward  F. 
Dunne  Crib  passing  through  the  Fil- 
tration Plant  Intake  Tunnel,  enters 
an  intake  basin  at  the  East  end  of  the 
Plant,  several  feet  below  Lake  level, 
by  gravitv,  and  is  screened  before  en- 
tering a  suction  well  at  the  low-lift 
pump. 

Four  .50  M.  G.  D.  and  four  100 
M.  G.  1).  direct-connected,  electric 
motor-driven,  centrifugal  pumps  are 
provided  to  care  for  a  peak  load  of 
459  M.  G.  D.  Various  combinations 
of  these  pumps  will  care  for  widely 
fluctuating  hourly  loads  and  provide 
spare  units  to  guarantee  uninterrupted 
plant  operations.  The  flow  from  each 
pump  is  recorded  by  a  Venturi  meter. 

Each  low-lift  pump  raises  the  raw 
water  from  lake  level  to  an  elevation 
of  twenty  feet  above,  in  a  double- 
decked  raw-water  conduit.  This  double- 
decked  design  of  the  raw-water  con- 
duit permits  of  either  or  both  levels 
being  used  and  permits  of  cleaning 
this  conduit  without  interruption  of 
plant  operation.  From  the  raw-water 
conduit,  the  raw  water  is  metered  to 
each  of  the  three  mixing,  coagulating, 
and  settling  basins.  Any  one  of  the 
three  units  may  be  taken  out  of  serv- 
ice for  cleaning  or  repairs.  Two  will 
provide  the  average  daily  maximum 
requirements. 

The  settling  basins  are  thirty-three 
feet  deep  but  have  an  intermediate 
settling  floor  at  one-half  their  depth. 
Over  these  intermediate  floors,  as  well 
as  over  the  floors  at  the  bottom  of  the 
basins,  sludge  scrapers  are  provided 
to  drag  the  sediment  formed  to  one 
side  of  each  basin  where  cross  collec- 
tors convey  the  sludge  to  sumps  where 
sludge  connections  provide  continuous 
sludge   removal. 

This  sludge  runs  by  gravity  to  a 
sludge  well  and  concentration  tank 
where,  after  concentration,  the  water 
is  laundered  off  and  returned  to  the 
raw-water  intake,  while  the  sludge  it- 
self is  removed  for  further  concentra- 
tion and  disposal.  Thus  the  treated 
water  and  its  chemicals  are  reclaimed. 

All  filter  wash  water  is  returned  by 
gravity  to  a  sump,  from  whence  it  is 
pumped  to  the  wash-water  settling 
basins,  where  the  sludge  is  settled  out 
and  the  clear  water  is  decanted  over 
into  the  low-lift  pump  suction  well. 
The  sludge  is  added  to  that  collected 
from  the  settling  basin  for  further 
concentration  and  disposal. 

At  the  end  of  each  settling  basin  a 
recarbonation  chamber  is  provided 
where  carbon  dioxide  may  be  added. 
The  treated  water  then  passes  through 
sluice  gates  into  a  settled-water  header 
in   the   Filter   Building.      Four  settled- 


water  laterals  branch  off  this  header 
and,  extending  under  the  filter  gallery 
Hours,  distribute  to  four  units  of 
twenty  filters  each.  Each  unit  of 
twenty  filters  discharges  into  a  sep- 
arate clear-water  reservoir  located  be- 
low the  filters.  From  this  point  the 
filtered  water  passes  into  a  clear- 
water  header  which  discharges  into 
the  main  clear-water  reservoir,  which 
is  so  arranged  and  divided  by  sluice 
gates  that  either  half  or  all  of  the 
reservoir  may  be  used.  From  the  res- 
ervoir the  filtered  water  enters  the 
outlet  shaft  and  thence  passes  to  the 
underground  tunnels  which  supply 
the  pumping  stations. 

South  District  Filtration  Plant 
should  be  delivering  filtered  water  to 
the  South  Side  of  Chicago  some  time 
during  the  year  1943. 


RESEARCH 

(From    page    14) 

research  should  find  application  in 
many  plants  throughout  the  country. 
In  the  sanitary  laboratory  of  Ar- 
mour Institute  research  is  in  progress 
on  the  rate  of  oxygen  absorption  in 
activated-sludge  aeration  tanks.  Vari 
ous  aeration  methods  are  being  tested 
and  the  efficiency  of  each  determined. 
A  large  model  aeration  tank  has  been 
constructed  and  is  illustrated  in  the 
accompanying  photograph. 

The  treatment  of  industrial  wastes 
is  closely  related  to  the  treatment  of 
domestic  sewage.  In  large  cities  the 
two  types  of  wastes  are  mixed  in  the 
sewers  and  treated  together  in  the 
municipal  plant,  while  smaller  cities 
require  complete  treatment  by  the  in- 
dustries in  separate  plants.  In  many 
cases  the  wastes  are  so  strong  that  they 
must  be  partially  treated  before  en- 
tering the  sewers.  In  view  of  the 
many  types  of  industries  in  Chicago, 
more  research  in  waste  treatment  has 
been  conducted  by  the  Sanitary  Dis- 
trict than  by  any  other  similar  organ- 
ization. The  results  of  this  research 
are  being  made  available  to  the  grad- 
uate students  at  Armour  Institute  in 
the  waste-treatment  course  conducted 
by  Dr.  Mohlman.  Research  is  being 
conducted  in  the  sanitary  laboratory 
at  Armour  on  the  treatment  of  several 
types  of  industrial  wastes  by  high-rate 
trickling  filters.  These  units  have 
been  developed  within  the  last  decade 
as  a  result  of  the  cooperative  research 
of  a  number  of  chemists,  bacteriolo- 
gists and  engineers  into  the  funda- 
mental factors  governing  filter  per- 
formance. Higher  loadings  and  greater 
removals  of  organic  matter  are  ob- 
tained in  the  application  of  the  prin- 
ciples discovered  by  these  men.  Ap- 
plied research  is  still  in  progress.  At 
Armour     Institute    model    filters    have 
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been  set  up  in  lucite  tubes  where  the 
behavior  of  the  filter  may  be  closely 
controlled  and  observed.  The  results 
of  this  research  should  serve  to  indi- 
cate possible  extensions  of  the  use  of 
these  filters  to  tile  treatment  of  in- 
dustrial wastes  which  have  heretofore 
been  considered  difficult  to  treat  eco- 
nomically. 

The  sanitary  laboratory  at  Armour 
Institute  is  well  equipped  to  perform 
all  standard  analyses  for  the  control 
and  operation  of  water  and  sewage 
treatment  plants.  Bacteriological  and 
chemical  equipment  is  available  for 
research  in  the  treatment  of  water, 
sewage,  and  industrial  wastes.  Co- 
operation with  chemical  and  equip- 
ment manufacturers  has  been  excel 
lent  and  has  served  to  encourage 
research.  Chemicals,  feeders,  pumps, 
meters,  porous  plates,  and  plumbing 
supplies  have  been  contributed  as  a 
result  of  the  policy  of  close  coopera- 
tion with  industry  in  practice  at  Ar- 
mour. This  year  the  laboratory  is 
being  expanded  to  cover  several  rooms 
on  tlie  third  floor  of  Chapin  Hall  giv- 
ing four  floors  devoted  to  sanitary 
work.  Private  research  laboratories 
are  being  equipped  for  the  research 
projects  of  the  faculty  and  graduate 
students.  The  laboratory  facilities 
are  constantly  being  increased  to 
broaden  the  scope  of  the  research  work 
in  sanitary  engineering. 
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.").  Piping  layout,  schematic  or  ac- 
tual, which  indicates  pipe-sizes  and 
materials,  valves,  gauges,  thermom 
eters.  flow  meters,  sight  glasses,  re- 
ducing valves,  relief  valves,  liquid 
level  gauges  and  steam  traps. 

6.  Design  of  the  facilities  required 
in  the  process  i.e.,  water,  steam,  elec- 
tricity and  sewers. 

With  the  flow  diagram  fixed,  the 
layout  chosen  will  be  an  attempt  to  so 
place  the  equipment  that  the  minimum 
number  of  operators  will  be  required 
after  due  regard  for  probable  and 
possible  future  expansion.  This  choice 
is,  of  course,  further  affected  by  in- 
vestment requirement  to  achieve  this 
"least    labor"   layout. 

Vessels,  from  a  design  standpoint, 
fall  in  two  classes,  i.e..  "pressure"  and 
"non-pressure."  "Pressure"  vessels 
may  be  defined  as  those  subject  to 
either  positive  or  negative  pressure, 
which  pressure  may  be  generated  in 
the  vessel  by  steam  or  outside  the 
vessel  by  pumps.  "Non-pressure" 
vessels  are  primarily  those  used  for 
storage,  gravity  separation,  agitation 
or  vapor  scrubbers.  The  "non-pres- 
sure" class  are  usually  "garden  va- 
riety" welded  steel  tanks  built  to  our 
own  requirements  without  considera- 
tion of  any  of  the  Codes.  Nozzle 
flanges  are  of  steel,  welding  where 
possible  is  double- Vee  butt,  heads  are 
dished  only  (not  flanged)  to  avoid 
cracking  of  the  heads  due  to  flexing, 
and  frequently  the  dish  radius  is 
greater  than  the  tank  diameter. 

Vessels  falling  in  the  pressure  group 
are  designed  in  accordance  with  either 
the  A.S.M.E.  Code  for  Unfired  Pres- 
sure Vessels  (Par.  U69)  or  the 
slightly  more  liberal  A.P.I. -A.S.M.E. 
Code.  In  certain  cases  it  is  our  prac- 
tice to  require  eomplete-anneal  of  the 
vessel  because  of  corrosion  considera- 
tions, though  this  is  not  required  by 
the  (ndes.  We  do  not  allow  local 
stress-relieving  of  any  of  our  vessels. 
Of  great  importance  to  us  arc  flanges, 
either  of  sufficient  thickness  or  suffi- 
ciently hubbed  to  permit  the  making 
of  joints  which  are  free  of  leaks  under 
naphtha  at  considerable  temperature 
and  pressure.  Frequently  tanks  must 
not  only  permit  the  application  of 
pressure,  but  must  be  agitated  as  well. 
which  requires  fitting  of  agitator 
drive-units  and  suitable  stuffing  boxes. 

The  specifications  for  pumps  re- 
quire careful  consideration.  Piston- 
type  pumps  are  extensively  employed; 
tiny    are    equipped    with    plate-valves 


for  mobile  fluids  and  ball  valves  for 
viscous  materials,  especially  when  han- 
dling them  under  vacuum  conditions. 
Many  of  these  pumps  are  operated  on 
boiler-pressure-steam  exhausting  to  the 
twenty-pound  system;  this  arrange- 
ment, when  steam-balance  permits, 
results  in  a  very  low  pumping  cost. 
Centrifugal  pumps  are  generally  used 
to  handle  non-viscous  fluids,  either 
with  closed  or  open  impellers.  Rotary 
pumps  of  bucket  or  gear  type  .ire  em- 
ployed for  the  more  viscous  liquids 
which  lend  themselves  well  to  steam 
jacketing. 

Of  interest  for  high  temperature  ap- 
plication is  the  use  of  Dowtherm,  a 
mixture  of  diphenyl-diphenyl  oxide. 
used  in  its  vapor  phase  to  achieve  high 
temperature  at  low  pressure.  These 
Dowtherm  vapor  generators  are  in 
effect  small  tubular  boilers,  oil  or  gas- 
tired,  which  employ  Dowtherm  in 
place  of  water.  Our  applications  have 
all  been  of  the  straight  vapor-phase 
type  with  gravity  return  to  the  boiler. 
They  provide  a  convenient  and  effec- 
tive way  to  use  high  temperatures  but 
at  the  outset  presented  some  problems 
due  to  leakage  at  joints  and  even 
traces  of  water  in  the  systems.  The 
leakage  problem  was  solved  by  using 
Series  30  flanges,  high-strength  bolts 
and  profiled  steel  gaskets.  The  diffi- 
culties occasioned  by  even  very  small 
amounts  of  water  were  solved  by  the 
application  of  heat  and  vacuum  which 
also   removed   the   non-condensibles. 

With  large  quantities  of  solvents 
being  handled,  of  necessity,  much 
thought  has  been  given  to  fire  hazards 
and  fire  protection.  Recognition  of 
hazardous  conditions  has  resulted  in 
the  venting  of  all  tanks  through  water- 
tower  scrubbers,  and  where  this  is  not 
possible  through  flame-arrester  vents. 
Deluge  and  sprinkler  systems  are  ex- 
tensively employed,  backed  up  with 
large  water  supplies.  Brick  fire  walls 
have  been  placed  at  strategic  points. 
There  is  much  car  switching  to  be 
done  in  the  yards  in  proximity  to  the 
buildings  and  fat  stump-wood  stocks 
and  to  eliminate  spark  hazards  a  Un- 
less steam  locomotive  is  used,  securing 
its  steam  supply  from  the  plant  boilers 
three  or  four  times  a  day.  Motors 
and  their  wiring  in  hazardous  locations 
are  of  Class  I,  Group  D,  National 
Electric  Code  and  elsewhere  of 
totally  enclosed  fan-cooled  tvpe  in 
rigid  conduit. 
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is  significant 


In  metallurgical  laboratory  equipment, 
the  A-B  hallmark  signifies  the  finest  of 
equipment  obtainable. 

When  you  seek  the  right  apparatus, 
coupled  with  unbiased  recommendations, 
let  us  show  you  how  well  we  can  serve 
the  metallurgical  technician. 

ARMOUR  INSTITUTE  is  one  of  the 
many  progressive  institutions  which  use 
A-B  equipment  and  service. 

Write  for  your  copy  of  "THE  METAL 
ANALYST",  a  new  100  page  handbook 
of  metallurgical  laboratory  equipment 
and  an  index  to  new  technical  literature. 
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GOVERNMENT   SERVICE 

(From   page   23) 

disfavor  and  those  charged  with  ulti- 
mate responsibility  have  shown  an 
increased  tendency  to  draft  the  engi- 
neer for  major  administrative  work. 
This  use  of  engineers  has  produced 
some  of  the  best  administrators  of  the 
last  few  years. 

An  interesting  item  in  this  catalog 
of  recruitment  from  the  ranks  of  en- 
gineers is  that,  of  166  city  and  county 
managers  in  the  United  States,  forty- 
six  percent  are  engineers. 

Nevertheless,  one  of  the  great  unan- 
swered questions  in  the  field  of  public 
employment  today  is — will  the  engi- 
neers live  up  to  the  possibilities  of 
the  situation? 

You  may  wonder  why  there  should 
be  any  such  question,  more  than  would 
be  associated  with  recruitment  in  the 
ranks  of  any  other  profession.  If  so, 
I  must  in  candor  say  to  you  that  the 
question  arises  from  the  experience  of 
those  men  in  public  life  who  too  often 
have  found  the  engineer  expert  in  the 
handling  of  material  problems  and 
inept  in  the  handling  of  those  prob- 
lems which  involve,  not  the  manipula- 
tion of  material  things,  but  the  han- 
dling of  persons  and  situations  which 
were  essentially  intangible.  Stated 
negatively,  our  contemporary  engi- 
neers in  the  opinion  of  many  reveal 
their  greatest  weakness  when  assigned 
to  general  administrative  responsibil- 
ity in  their  inability  to  adjust  their 
thinking  to  social  or  economic  objec- 
tives which  in  a  given  situation  may 
be  of  paramount  importance. 

Engineers  often  incline  to  know  too 
little  about  government  operation  in 
its  largest  aspects,  about  the  social  and 
economic  objectives  of  government;  in- 
deed, too  little  concerning  the  statutory 
controls  effective  with  respect  to  the 
very  operations  they  are  attempting  to 
superintend.  The  man  who  heads 
large  public  enterprises  ought  to  have 
at  least  a  rudimentary  understanding 
of  law,  finance  purchasing,  and  other 
fundamentals  of  general  administra- 
tion. If  in  tlie  government  service 
you  want  to  be  just  an  engineer  and 
make  yourself  thoroughly  ineligible 
for  those  major  opportunities  which 
are  today  opening  so  largely  to  the 
engineers,  just  be  exclusively  .111  en- 
gineer; scrupulously  avoid  training  in 
those  subjects  outside  engineering 
which  are  essential  to  efficient  per- 
formance as  a  general  administrator. 
It  is  my  understanding  that  your 
splendid  faculty  as  well  as  the  facul- 
ties of  other  engineering  institutions 
have  given  much  thought  to  this  prob- 
lem, and  it  is  my  hope  that  they  may 
be   supplied   with   whatever   it   is   they 
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need  to  make  available  to  you  courses 
which  once  perhaps  were  regarded  as 
irrelevant  to  engineering,  but  which, 
in  the  turn  of  events  may  have  become 
very  important  to  you  and  the  com- 
munities you  are  destined  to  serve. 

I  would  not  like  to  leave  you  with- 
out saying  one  more  thing'  which  comes 
from  close  to  my  heart.  We  have,  in 
these  few  minutes,  discussed  the  field 
of  public  service  largely  from  the 
viewpoint  of  your  own  opportunity 
and  success.  There  is  another  view- 
point which  bids  me  ask  that  whoso- 
ever amongst  you  is  efficient  and  who- 
soever amongst  you  honest,  consider 
seriously  the  opportunities  in  public 
service.  You  and  I  and  all  of  us  are 
partners  in  a  common  enterprise — 
government.  We  are  perhaps  too  little 
conscious  of  the  benefits  which  all  of 
us  enjoy  under  the  political  institu- 
tions of  free  men.  These  institutions 
do  not  carry  on  of  their  own  momen- 
tum. Political  forces — and  here  I 
refer  not  to  parties,  but  to  political 
philosophies  of  a  broad,  fundamental 
sort — arc  driving  about  in  the  world 
with  such  momentum  that  only  those 
political  systems  can  be  stable  and 
enduring  which  can  justify  their  exis- 
tence with  a  record  of  efficient  per- 
formance. 

If  we  arc  to  continue  to  enjoy  the 
institutions  of  freedom,  institutions 
which  assure  to  us  individual  liberty 
and  opportunity  to  the  greatest  extent 
that  institutions  have  ever  assured 
these  benefis  to  men,  our  governments 
— federal,  state,  county,  and  municipal 
must  be  efficient.  This  then  can  be 
only  as  they  bring  into  their  service 
men  of  the  highest  technical  and  per- 
sonal qualifications. 
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(From  page  24) 

Certainly,  the  record  of  Armour's 
civil  engineers  of  '06  suggests  that 
President  Heald,  himself  a  young 
civil  engineer,  was  well  informed  when 
he  spoke  of  achievements  of  engineer- 
ing graduates  in  public  service. 

The  chances  of  an  engineering 
graduate  becoming  head  of  an 
industry  are  "many  times"  the 
chances  of  graduates  of  other  types 
of  colleges,  Heald  stated.  He  cited  a 
recent  survey  made  by  Robert  H. 
Spahr  of  General  Motors  Institute, 
which  shows  that,  of  the  235  college 
trained  presidents  of  leading  Amer- 
ican industries,  151  were  trained  in 
engineering  colleges,  and  only  84  in 
colleges  of  other  types. 

"Considering  the  relative  num- 
ber of  graduates  of  both  types 
of  college,  this  indicates  that  the 
probability  of  an  engineering  trained 
man  becoming  an  industrial  pres- 
ident is  ten  or  twenty  times  as 
great  as  the  probability  for  a  man  of 
other  type  of  college  training.  A  sur- 
vey of  the  graduates  of  Armour  Insti- 
tute of  Technology  indicates  a  corre- 
sponding trend.  Out  of  some  3,400 
alumni — and  a  rather  young  group  at 
that,  since  the  first  class  was  gradu- 
ated in  1  897  and  the  early  classes  were 
small — 112  are  presidents  of  indus- 
trial corporations,  74  are  vice-presi- 
dents. 175  arc  general  managers,  and 
22  f  are  chief  engineers  or  superin- 
tendents. " 

It  would  be  interesting  indeed 
if  Armour  Institute  would  make 
a  survey  of  engineers  in  govern- 
ment, on  the  order  of  the  General 
Motors  study  of  engineers  in  industry. 
Perhaps  they  are  less  "unsung  and 
unrecognized"  than  Heald  thinks. 

The  maze  of  problems  involved 
in  Chicago's  tax  delinquency,  when' 
lawyers  rather  than  engineers  are 
the  leaders,  suggests  the  need  in  gov- 
ernment for  straightline  engineering 
thinking.  Three  or  four  groups  arc 
in  the  field  witli  three  or  four  plans  for 
meeting  the  situation.  The  Chicago 
Bar  Association  is  parent  of  the 
"Emergency  Committee  on  Tax  De- 
linquency." Lawyers  are  more  cir- 
cuitous, timid,  and  negative  than  en- 
gineers. When  an  engineer  is  busy 
finding  out  how  to  do  something,  a 
lawyer  is  busy  finding  out  all  the 
reasons,  and  precedents  therefor,  why 
it  cannot  he  done.  It  may  he  unfair 
to  suggest  that  engineers  can.  in  the 
present  tax  mess,  do  much  better  than 
lawyers.  But  if  there  had  been  more 
participation  of  engineers  with  law- 
yers in  the  past,  the  present  tangle 
might  l»    less  involved. 

"The     future  of  technological  edu- 


cation in  Chicago  seems  bright," 
Heald  concluded.  "I  hope  that 
in  years  to  come  engineers  may 
occupy  an  even  more  important 
role  in  the  determination  of  public 
policies,  and  in  advancing  the  welfare 
of  the  citizens  of  our  city  and  of  man- 
kind in  general." 
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to  forced  attention.  There  will  be  a 
"period  of  improvement  with  no  prac- 
tice." A  learner  may  be  encouraged 
by  the  use  of  a  "learning  curve."  On 
a  sheet  of  cross-section  paper,  the 
bottom  may  be  laid  off  into  hours,  the 
left-hand  margin  into  pieces  per  hour. 
If  he  makes  six  pieces  the  first  hour, 
eight  the  second,  ten  the  third,  etc., 
he  can  see  by  the  curve  how  he  is  suc- 
ceeding in  approaching  the  standard 
for  full  production. 

Learned  muscular  responses  become 
habits.  You  drive  your  automobile 
safely  while  talking  to  a  friend.  You 
buy  a  new  model,  and  you  cannot  find 
the  starter  button.  You  have  to  be 
re-trained.  You  can  be  re-trained;  you 
have  both  aptitude  and  ability. 

Aptitude  is  what  you  possess  by 
nature.  Ability  is  what  learning  and 
practice  can  do  with  an  aptitude. 
Every  individual  has  a  certain  pattern 
of  aptitudes;  a  machinist  probably 
could  have  been  trained  as  a  carpenter, 
a  pattern  maker,  a  welder,  a  mill- 
wright, a  draftsman,  a  plumber,  a 
dentist,  or  a  structural  iron  worker. 
Once  trained,  the  emotional  adjust- 
ment to  re-training  in  one  of  the  other 
occupations  might  not  be  so  easily 
accomplished.  There  is  a  social  status 
with  each  kind  of  job  which  causes 
resistance  to  change  to  a  lower  one. 

Most  everyone  knows  something  of 
his  abilities  but  may  be  wholly  un- 
aware of  his  aptitudes.  One  of  the 
general  aptitudes  about  which  we  are 
concerned  is  intelligence.  Aptitudes 
are  said  to  increase  from  birth  to 
around  fourteen  to  sixteen ;  however,  a 
genius  will  show  his  characteristics  at 
from  six  to  ten  years,  as  will  also  the 
imbecile  and  moron.  Intelligence  is 
the  native  capacity  to  learn.  Educa- 
tion is  the  result  of  learning,  not  an 
increase  in  intelligence.  We  are  vitally 
interested  in  placing  the  right  man 
in  the  right  job,  but  no  organization 
ever  succeeds  in  placing  every  man 
where  he  will  be  most  effective.  Com- 
promises must  sometimes  be  made,  and 
misfits  tolerated. 

Applied  psychology  can  do  much  to 
correct  these  situations.     A  large  man- 


ufacturing     company 


Roekford 


trained  psychologist  as  an  em- 
ployment manager,  who  passes  upon 
the  qualifications  of  shop,  office,  and 
executive  alike.  The  General  Man- 
ager told  me  it  was  uncanny  the  way 
he  could  predict  results  before  an  em- 
ployee was  hired.  There  are  no  tailor- 
made  tests  which  may  be  used  for  all 
kinds  of  jobs   in   Industry. 

The      Illinois      State      Employment 
Service  can  supply  you  with  office  help 
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chosen  on  the  basis  of  tests  that  have 
been  well  standardized,  or  can  give 
tests  to  your  prospects  and  predict 
performance;  but  considering  any 
industry  as  a  whole — tests  are  not 
that  far  along.  The  Philadelphia 
Electric  Company,  the  Western  Elec- 
tric Company.  Procter  and  Gamble. 
and  a  few  others  are  using  Industrial 
Psychologists  and  are  getting  good 
results. 

In  conclusion  let  us  re-examine  some 
of  the  points  covered. 

1.  Men  are  subject  to  emotional  be- 
havior patterns,  which  make  their 
work  a  pleasure  or  a  drudgery;  make 
them  contented  or  discontented. 

2.  Emotional  behavior  may  or  may 
not  be  recognizable. 

3.  Emotional  behavior  can  be  im- 
proved. 

I.  Successful  performance  is  a  re- 
sult of  learned   behavior. 

5.  Learned  behavior  or  habits  can- 
not always  be  quickly  applied  to  a  new 
job. 

(i.  Ability  to  learn  is  dependent 
upon  an  aptitude  for  the  particular 
kind  of  work. 

7.  Intelligence  tests,  aptitude  tests, 
vocational  interest  tests,  visualization 
tests,  and  personality  tests  have  been 
applied  in  high  school  and  college 
situations  but  have  been  applied  to 
Industrv  with  caution. 
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likely  to  be  literary  and  aesthetic,  the 
latter  to  be  strictly  practical. 

Professor  McColley  in  choosing  his 
materials  for  Literature  and  Science, 
has  wisely  freed  himself  from  the  con- 
ventions  of  literary  English  depart- 
ments, and  has  produced  a  book  admir- 
ably suited  to  the  needs  of  scientific 
students.  Of  the  fifty  or  more  authors 
he  lias  included,  about  half  are  un- 
familiar to  the  ayerage  student  of 
English  literature,  and  even  the  fami- 
liar names  are  represented  by  un- 
familiar selections.  The  reports  of 
early  scientific  writers,  from  the  sev- 
enteeth  century  on,  as  well  as  essays 
in  which  our  scientific  progenitors 
meditated  on  their  own  methods  and 
their  implications,  cannot  but  give  the 
student  a  respect  for  the  step  by  step 
cooperative  accumulation  of  data  by 
which  science  has  arrived  at  its  present 
organization  and  usefulness.  Selec- 
tions from  Robert  Boyle,  from  Sir 
Thomas  Blount,  from  Henry  Power  on 
microscopical  observations  of  the  louse, 
from  Benjamin  Franklin  on  mammoth 
tusks,  from  Henry  Baker  on  the  "chain 
of  being"  (the  precursor  to  the  theory 
of  evolution),  give  the  reader  a  very 
real  sense  of  the  continuity  of  scien- 
tific endeavor,  and  of  the  position  of 
the  modern  investigator,  no  matter 
what  his  field,  in  the  long  and  honor- 
able roll  of  scientific  workmen. 

No  less  useful  are  the  selections 
that  give  us  the  public  attitudes 
towards  science,  represented  by  parts 
of  Swift's  "Voyage  to  Laputa  and 
Balnibarbi."  by  Thomas  Shadwell's 
The  Virtuoso,  by  the  essays  on  scien- 
tific subjects  by  Addison  and  Gold- 
smith. The  ridicule  that  scientists  had 
to  put  up  with,  both  merited  and  un- 
merited, is  something  that  we  are  too 
likely  to  forget,  accustomed  as  we  are 
nowadays  to  the  placid  public  accept- 
ance of  every  kind  of  improbability 
from  the  photoelectric  eye  to  dress 
fabrics  made  of  glass. 

Those  selections  which  give  us  the 
philosophical  reactions  to  science  will 
be  most  interesting  to  the  thoughtful 
reader.  We  tend  to  forget,  unless  re- 
minded by  such  a  collection  as  this, 
how  far  Bacon,  Locke,  and  Hume  had 
carried  their  empirical  outlook,  and 
how  much  of  what  they  said  could  still 
be  written  in  large  letters  around  the 
walls  of  any  modern  scientist's  labo- 
ratory as  reminders  of  the  principles 
they  should  be  practicing.  The  selec- 
tions from  the  nineteenth  century  will 
perhaps  be  most  useful  to  the  student. 


The  struggles  of  Tennyson  against 
the  imagined  "materialism"  of  science: 
the  eloquent  defenses  put  up  by  Lyell. 
Darwin  and  Oliver  Wendell  Holmes; 
the  mediatory  position  of  Matthew 
Arnold  in  his  Literature  and  Science — 
all  of  these  will  help  the  student  to  see 
his  technological  preoccupations 
against  a  wider  background,  and  en- 
able him  better  to  reconcile  his  con- 
flicting scientific  and  non-technical  in- 
terests into  a  cohesive  philosophy. 
S.  I.  Havakawa. 
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HELP!     HELP!     HELP! 

(From  page   33) 
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tion.     Life-time  job. 

Ch.  E.  in  bleaching,  dyeing  and  fin- 
ishing department.  Must  be  experi- 
enced in  textiles.  To  become  head  of 
department. 

Ch.  E.  With  Master's  or  Doctor's  de- 
gree to  head  Research  Department  for 
local  company.     Excellent  future. 


John   J.   Schommer, 
Director  of  Placemei 
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THE  ARMOUR  TECH  RELAYS 


ALEXANDER  SCHREIBER 


this  story  without  inhibitions  in  tl 
matter  of  style  and  content.  He  w; 
obviously  happy  at  the  absence  i 
editorial'  restraint.— Editor. 


It  has  been  suggested  to  us  that 
the  Armour  Engineer  and  Alumnus 
should  contain  in  the  May,  1910 
issue  a  story  about  the  running 
of  the  Twelfth  Annual  Armour 
Tech  Relay  Games.  Naturally,  be- 
ing boosters  of  what  we  consider  the 
midwest's  most  outstanding  climax  to 
the  indoor  track  and  field  season,  we 
heartily  agreed  with  the  editor-in- 
chief,  whose  suggestion  let  us  in  for 
a  considerable  amount  of  hard  work, 
regardless  of  how  thoroughly  we  ap- 
proved of  his  idea.  However,  we  now 
prepare  to  do  a  story  of  those  now- 
famous  few  hours  during  which  a 
darkhorse  college  from  Michigan,  and 
a  brilliant  miler  from  Wisconsin,  and 
a  sprinter  from  Nebraska  thrilled  a 
record-breaking  crowd  of  three  thou 
sand  Chicagoans  into  yelling  them- 
selves hoarse. 

Yet  this  story — a  report  of  the  hap- 
penings in  the  University  of  Chicago 
field-house  during  the  afternoon  and 
evening  of  Saturday,  March  16,  19^0 
— should  be  more  than  just  a  recount- 
ing of  the  schedule  of  events,  the 
times  and  distances  established,  the 
records  broken,  and  the  medals 
awarded.  It  should  contain  some  of 
the  spirit  and  life  induced  in  the  as- 
sembled onlookers,  the  hopes  and 
ideals  of  the  contestants,  and  the  feel- 
ings of  the  coaches  and  judges  whose 
services  helped  to  make  world  cham- 
pions and  whose  critical  eyes  and  ef- 
ficient and  deadly  stop-watches  and 
tapes  shattered  or  established  the 
hopes  of  the  contestants.  We  can 
think  of  no  other  method  of  making 
this  report  (and  we  hope  that  this 
method  will  be  satisfactory )  than  to 
recount  our  own  experiences  from  the 
wakening  moment  of  that  memorable 
Saturday,  March  16  1910,  until  the 
last  word  had  been  filed  from  the  top 
of  the  East  stands  where  press  row 
was  located.  So,  throwing  all  cau- 
tion to  the  winds,  with  the  thought  of 
reporting  all  that  we  sensed  and  saw 
from  our  precarious  seat  in  press  row, 
we  write  our  story. 

Although  our  chief  responsibility 
during    our    five    years    of    experience 


with  the  Armour  Tech  Relay  Games 
has  been  that  of  providing  a  combina- 
tion of  messenger  service  and  infor- 
mation bureau  for  the  sports  press, 
we  had  the  pleasure  of  working  with 
John  .1.  Sehommer  and  Norman  Root 
in  the  planning  of  individual  events, 
preparation  of  the  program,  checking 
of  medals  and  cups,  and  the  host  of 
other  details  that  comprise  a  well-run 
meet.  It  was  our  intention,  as  in 
previous  years,  with  the  help  of  our 
efficient  student  organization,  to  spend 
our  time  "trouble-shooting"  during  the 
running  of  events  and  leave  the  really 
hard  work,  the  consistent  minute-after- 
minute  collecting  of  results  and  re- 
porting to  pressmen,  the  chasing  after 
contestants  for  full  names,  and  the 
reporting  of  last  minute  changes,  in 
the  hands  of  the  student  assistants. 
With  flic  day  so  planned,  we  collected 
all  of  the  necessary  forms,  sheets, 
contestant  numbers,  medals,  finish- 
line-yarn  and  ourselves,  and  proceeded 
to  the  University  of  Chicago  field 
house.  We  checked  the  seating  ar- 
rangement in  the  press  row,  we  saw 
to  it  that  the  finish  judges  had  suf- 
ficient information  and  record  cards, 
and  then  we  prepared  to  rest  for  a 
few  minutes  until  the  really  tough  job 
of  trouble-shooting  should  begin  witli 
the  start  of  the  final  events  at  seven 
o'clock  in  the  evening.  This  was  at 
four  o'clock  in  the  afternoon.  We 
planned  to  proceed  to  the  Del  Prado 
Hotel  to  partake  of  a  delicious  dinner 
which  was  the  only  reward  heaped 
upon  the  forty-odd  judges  for  their 
long  hours  of  service  in  behalf  of  the 
five-hundred  relay  competitors. 

However,  our  joy  in  helping  to 
plan  another  successful  meet  was  cur- 
tailed, and  with  it  went  the  delicious 
steak  and  the  affable  companionship 
we  expected  to  enjoy  in  tin  company 
of  tile  officials  at  the' hotel.  For.  with 
a  speed  and  a  crackling  that  was 
ominous,  there  came  a  clicking  and  a 
returning  clacking  over  one  of  the 
many  Postal  (or  maybe  it  was  West- 
ern Union)  directly  connected  news 
paper  wires,  to  the  effect  that  the 
Chicago  Tribune  was  extremely  short- 
handed  in  their  sports  department 
that  particular  afternoon  and  even- 
ing, and  would  Mr.  Schreiber  be  kind 
enough  to  send  the  results  to  the 
"World's  Greatest  Newspaper"  just 
this  once  in  return  for  the  many  fa- 
vors  the   employees   of   the    "Colonel" 


had  bestowed  upon  the  press  relations 
department  of  Armour  Institute  of 
Technology.  The  clacking  referred 
to  above  was  the  "yes"  in  answer 
to  tin-  question.  We  were  still,  and 
we  might  truthfully  add,  are  still 
thinking  of  the  luscious  steak  we 
missed.  But.  all  kidding  aside,  we 
learned  something  that  afternoon  and 
evening  and  we  are  thankful  for  hav- 
ing   had    the    experience. 

Swearing  under  our  breath,  we 
seated  ourselves  next  to  a  twitting 
Postal  Telegraph  operator,  with  one 
from  Western  Union  to  our  right,  pre- 
pared to  do  our  best  for  the  "man  in 
the  slot"  ten  miles  northward  in  the 
Tribune  Tower.  The  Western  Union 
operator  with  tin  telegraph  key  to 
our  right  was  always  insisting  that 
we  give  him  carbon  copies  of  our  ma- 
terial so  that  he  could  keep  Associ- 
ated Press  informed  of  the  results  of 
the  preliminary  events  while  a  Postal 
operator  was  also  using  our  mate- 
rial to  keep  the  Herald- American 
informed.  Our  state  of  mind  was 
poisonous.  It  was  not  entirely  normal 
until  the  finish  of  the  last  event  seven 
hours   later. 

By  the  time  the  preliminary  events 
had  been  concluded  and  we  bad  filed 
our  last  report  of  the  afternoon  to 
the  cavernous  mouth  of  the  multiple 
presses  of  the  Chicago  Tribune,  we 
were  wringing  wet ;  the  press  row  was 
located  about  two  stories  higher  than 
the  U.  of  C.  field  house  track  and  we 
did  not  have  a  runner  to  bring  us  the 
results — so  we  had  to  chase  up  and 
down  two  stories  of  bleachers  every 
time  we  wanted  results  of  about  a 
double  baker's-dozen  of  preliminary 
events.  But  with  the  coming  of  the 
final  events,  our  chastisement  really 
began,  and  so  did  our  education. 

After  partaking  of  a  pint  of  milk 
(shared  with  a  student  assistant)  and 
a  cheese  sandwich  and  watching  Nor- 
man Root,  Tech  track  coach  balanc- 
ing a  malted  milk  and  a  ham  sand- 
wich in  his  left  hand  and  making  en- 
tries with  his  right  for  the  various  and 
sundry  final  events  which  were  to 
begin  some  fifteen  minutes  later,  we 
felt  as  though  we  were  prepared  to 
continue  our  unorthodox  combination 
"trouble  shooting"  and  reporting  job. 
It  couldn't  be  done  Filing  results 
was  a  full-time  job  in  itself.  So, 
complacently  leaving  the  Relays  to 
take  care  of  themselves,  we  sat  down 
to    absorb   a    few    minutes    rest— to   no 

The  first  pressman  to  arrive  was 
Bob  Jaffee  of  the  Chicago  Herald- 
American  who  sidled  up  to  luckless 
Mr.  Schreiber  and  began  berating'  us 
for  having  given  the  Chicago  Hearst 
paper  a  bum  steer.  We  had  said  that 
Elmer    Hackney    of    Kansas,    shot-put 
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wonder  of  1939,  who  failed  by  a  few 
paltry     inches     to     establish     a     new 

world's  record  in  the  weight  event, 
suffering  from  a  broken  wrist,  had 
shifted  to  putting  the  shot  with  his 
left  hand.  He  was  working  out  with 
liis  right  hand.  (Incidentally,  he  won 
the  shot-put  event  of  the  Games,  al 
though  not  with  a  record-breaking 
toss).  So  we  spent  a  full  five  minutes 
playing  the  well-known  army  game, 
passing  the  buck  first  to  the  press 
agent  from  Kansas  and  then  back  to 
Hacknev  himself. 

By  this  time,  Karl  Hilligan  of  As- 
sociated Press  had  arrived,  and  we 
entered  into  a  discussion  of  the  merits 
of  the  Armour  Tech  Relays,  and  even 
he,  a  veteran  at  the  game  of  reporting 
sporting  events  for  millions  of  track 
and  field  tans,  had  to  admit  that  the 
Armour  Tech  Relay  (lames  had  some- 
thing to  offer  that  could  not  be  found 
in  any  other  of  the  indoor  meets 
throughout  the  country.  And  pretty 
soon  Steve  Snider  of  United  Press 
(  perfectly  comfortable  in  sports  shirt 
and  jacket — we  wore  tie,  vest  and 
coat)  and  a  young  lad  from  the  Chi- 
cago Times,  whose  name  we  cannot 
recall,  plopped  themselves  down  on 
the  thoroughly  uncomfortable  press- 
row  bleachers,  preparing  themselves 
for  ".just  another  reporting  job" 
(these  news  men  certainly  can  im- 
press one  as  having  an  especially 
jaded  appetite  for  sports  news).  One 
comment  we  heard  was,  "Damn.  I 
don't  know  a  thing  about  track  and 
field  events,  why  do  I  have  to  get  these 
assignments."  The  man  who  said 
that,  incidentally,  wrote  the  best  story 
about  the  various  events  that  we  have 
read  to  date. 

So,  after  having  assisted  the  guard 
in  placing  the  various  press  repre- 
sentatives in  their  proper  seats,  and 
insured  ourselves  of  no  interruption 
by  telling  all  pressmen  that  there  was 
a  possibility  that  only  one  record 
would  be  broken,  and  listed  for  them 
the  various  case  histories  of  particu- 
lar athletes  they  were  interested  in, 
we  ourselves  settled  into  our  own  spot 
way  off  to  one  side,  threaded  a  sheet 
of  Postal  press  paper  into  a  1!)27 
portable  Remington  (and  how  we 
swore  during  the  high  heat  of  turning 
out  a  bulletin  reporting  a  new  world's 
record  when  the  spacer  continually 
insisted  on  sticking)  and  resigned  our 
selves  to  our  job. 

So,  with  lackluster  eve  we  watched 
the  preparations  attendant  to  the  lin- 
ing-up  of  athletes  for  the  college  two- 
mile  relay  event,  resigned  to  the  fact 
that  here  was  a  race  which  did  not 
hear  watching;  after  all,  you  really 
have  to  have  top-flight  competition  to 
set  records  in  relay  events  and  last 
rear   Michigan   Normal  had  set  a   new 


record  in  this  event  that  was  plenty 
good.  What  is  more,  according  to  our 
own  handicapping,  there  wasn't  a 
team  entered  which  had  come  any- 
where near  this  mark  during  the  1940 
indoor  season.  Well,  we  decided  to  keep 
a  weather  -  eve  peeled —  fortunately 
— for,  racing  as  the  teams  were  against 
time,  a  Michigan  Normal  runner  come 
pounding  out  of  the  starting  blocks, 
round  the  first  turn,  digging  in  spikes 
with  dirt  flying  in  all  directions.  Still 
we  were  not  much  excited  (the  same 
can  be  said  for  all  of  press  row — most 
of  the  men  were  engaged  in  desultory 
conversation).  And  then  Paris,  of 
the  combination  of  Glidenstein,  High. 
Lee  and  Paris  of  Michigan  Normal, 
rounded  the  turn  just  below  press 
row  and  began  sprinting  for  the  finish 
with  another  contestant  at  his  heels. 
We  Still  felt  skeptical  about  the  whole 
thing — only  to  have  our  hair  stand 
straight  up  on  our  heads  when  Joe 
Lipp,  official  timer,  through  his  an- 
nouncer, G.  N.  Watrous,  announced 
a  new  record-breaking  time  of  8  min- 
utes, (5.5  seconds  for  the  event — the 
impossible  had  happened !  But  still 
our  enthusiasm  was  not  fully  aroused 
and  that  little  hit  of  enthusiasm  was 
killed  with  a  relatively  slow  time  for 
the  following  event,  the  college  70- 
yard  dash. 

The  next  event,  however,  set  us  all 
on  edge  again  and  added,  so  to  speak, 
the  knock-out  punch  while  we  were  still 
staggering    from   that    inflicted   hv   the 
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record-breaking  time  in  the  college 
two-mile  event.  Gene  Littler,  a  red- 
headed unknown  from  the  University 
of  Nebraska,  whose  running-  the  week 
before  during  the  Big  Six  indoor  com- 
petition at  Kansas  City  rated  him  as 
a  possible  winner  in  the  university  70- 
yard  dash,  added  that  highly  unex- 
pected knock-out  punch.  With  Walter 
S  helt  o  n  of  Marquette,  favorite 
sprinter,  at  his  heels,  red-headed  Gene 
Littler  left  the  starting  blocks  as 
though  he  had  been  shot  out  of  Doc 
Monilaw's  gun.  (Doc  Monilaw  is  the 
veteran  starter  for  the  major  portion 
of  track  and  field  events  throughout 
the  middle  west),  and  led  the  favored 
negro  from  Marquette  to  the  finish 
tape  to  tie  the  existing  record  for 
the  70-yard  with  a  time  of  7.1  seconds 
— equalling  the  record  for  this  event 
established  first  by  Johnson  of  Il- 
linois Normal  in  1933,  and  tied  in  fol- 
lowing years  by  Herman  of  Carleton, 
Grieve  'of  Illinois  and  Shelton  of 
Marquette. 

To  add  insult  to  injury,  heaping 
more  work  upon  a  press  row  that  had 
settled  itself  to  a  routine  job  of  re- 
porting, the  university  team  entrants 
engaged  in  a  death  struggle  in  the  next 
event  to  establish  a  new  record  in 
their  two-mile-relay  event.  A  favored 
University  of  Illinois  combination, 
fresh  from  success  the  preceding 
week-end  upon  the  same  track  during 
the  Big  Ten  conference  meet,  came 
to  an  honorable  defeat  at  the  hands 
of  the  Marquette  combination  from 
Milwaukee.  Close  .  .  .  close  is  not  tin- 
word  for  that  race  for  the  lead  shifted 
with  practically  each  leg  of  tin-  relay 
and  only  during  the  last  lap,  with  Il- 
linois leading  and  Marquette's  Leo- 
nard Pruski  running  the  anchor  leg. 
was  the  race  finally  decided.  As  the 
contestants  came  pounding  into  the 
back-stretch  turn,  we  can  still  recall 
the  antics  of  Ted  Carpenter,  press-re- 
lations representative  from  Marquette 
who  was  doing  double  duty  by  filing 
a  story  of  the'  Relays  of  the  Milwau- 
kee Journal,  jumping  up  and  down 
on  the  insecure  press-row  bleachers, 
endangering  his  own  life  and  the  life 
of  his  wire  man,  shouting  encourage- 
ment to  the  Marquette  man  who  broke 
the  tape  to  establish  a  new  record  in 
this  event  with  a  time  of  7  minutes, 
52.4  seconds. 

My    now    we    were    wide    awak< for 

here,  within  the  first  fifteen  minutes, 
unknowns  in  the  hall  of  track  fame 
had  written  their  names  on  honorary 
plaques  and  demanded  that  they  be 
hung  with  due  respect  and  ceremony 
next  to  those  of  Lloyd  Siebert  of  North 
Central  who  is  still  clearing  the  bar 
with  record-breaking  heights  in  the 
East;  Al  Haller  of  Wisconsin  fame; 
Allan  Tolmich  of  Wayne  University, 
and  the  other  notables.      What   would 


happen  during  the  two  hours  of  com- 
petition to  come,  especially  since  the 
featured  event  of  the  evening,  the 
running  of  the  special  three-quarter- 
mile  race  for  a  world's  record  was  still 
in   the   offing? 

There  was  to  take  place,  however. 
another  incident  which  was  to  plague 
us;  our  capable  assistant,  veteran  of 
several  relays  competition,  had  not 
yet  arrived  and  we  had  been  planning 
to  depend  upon  him  very  greatly  to 
hold  up  our  share  of  the  "trouble 
shooting"  because  of  our  special  as- 
signment   for    the    "World's    Greatest 

Newspaper."  Then,  with  the  sports 
representatives  in  press  row  shouting 
their  heads  off  for  first  names  of  con- 
testants, background  color  material 
about  the  record-breakers,  and  more 
definite  information  as  to  how  conn 
a  small  college  could  possibly  turn 
out  athletic  material  good  enough  to 
compete  with  the  best  that  the  Big 
Ten.  the  Big  Six  and  the  Central  In- 
tercollegiate Conference  had  to  offer, 
in  walked  E.  J.,  our  truant  assistant. 
When  questioned  as  to  the  lateness  of 
his  arrival,  he  came  hack  with  a  breezy 
retort  that  had  something  to  do  with 
tickets  purchased  many  wicks  before 
for  a  matinee  showing  of  GONE 
WITH  THE  WIND— Lord,  we  had 
actually  gone  with  the  wind,  what 
with  records  falling  fast  and  furiously 
about  our  ears,  and  "trouble  shout- 
ing" itself  needing  trouble  shooting. 
Yet  we  settled  down,  unmindful  of 
the  vile  cigar  that  was  part  and  par- 
eel  of  every  Relays  competition  that 
E.  .1.  attended. 

And  so  the  events  intervening  be- 
tween the  first  fifteen  minutes  of  hair- 
raising  competition  and  the  world's 
record  in  the  three-quarter-mile  run 
come  to  our  attention.  In  rapid  suc- 
cession, we  witnessed  a  group  of 
youngsters  from  high  school,  the  foun- 
tain from  which  springs  the  track  and 
field  record-breakers  for  Armour  Tech 
Relay  Games  to  come;  the  college  and 
university  high-hurdles  wherein  Michi- 
gan State  Norma]  reasserted  very 
strongly  its  hid  for  a  college-division 
championship  and  wherein  Joe  Finch 
of  Northwestern  decisively  heat  the 
favorite  Marquette  timber-topper  Rob- 
ert Shurilla  and  the  highly  touted 
William  Smutz  of  Nebraska:  and  the 
quarter-mile  run. 

But  before  we  recount  tin-  thrilling 
race  run  by  the  favorite  son  of  the 
Badgers,  we  must  set  down  a  word  or 
two  about  tin-  incident,  in  fact  the 
only  incident  which  made  us  leave 
press  row  to  do  a  little  "trouble  shoot- 
ing." We  were  just  preparing  to 
watch  the  exploits  of  junior-college 
stars  in  a  special  sprint-medley  re- 
lay race,  wherein  another  record  was 
to  be  set.  when  Doc  J.  F.  McN'amara. 
physician    of    the    Institute,    standing 


by  for  accidents  that  might  occur  dur- 
ing the  Games,  laboriously  climbed 
the  two  stories  of  bleachers  to  our 
precarious  position  in  press  row  and 
advised  us  that  a  runner  had  given 
all  he  had  stored  up  within  him  in  an 
attempt  to  win  the  quarter-mile  only 
to  have  a  freak  accident  roll  him  of 
the  glory  that  he  might  have  had.  We 
must  necessarily  advise  those  of  our 
readers  not  quite  familiar  with  track 
events,  that  the  quarter-mile  is  by  far 
the  most  grueling  of  all  track  events 
in  that  the  athlete  must  give  all  he 
has  from  start  to  fiiiish.  In  other 
words,  from  the  very  instant  that  the 
sharp  hark  of  the  starter's  gun  sig- 
nals the  Start  of  the  race,  the  athlete 
must  sprint  two  laps  of  the  track,  a 
full  quarter  of  a  mile,  at  top  speed 
until  the  tape  is  broken.  James 
Mitchell,  six    feet  of  muscle  and   stain 

ina,     visibly     a     bundle     of     nerves, 

stretched  to  a  Hue  line,  was  running 
a  spectacular  race  in  his  heat  of  this 
event,  only  to  stumble  within  ten 
yards  of  the  finish  tape  and  with  him 
fell  all  the  hopes  he  had  of  making  a 
showing      for     the      college      he      repre- 

Ripon  sent  to  the  Games.  Pain  cours- 
ing through  his  body,  and  thinking 
only  in  terms  of  the  college  he  had 
let  down.  Mitchell  was  carried  to  the 
locker-room.  So  great  was  the  an- 
guish of  losing  a  race  and  so  painful 
was  the  reaction  of  having  given  all 
the  energy  stored  up  in  his  body,  that 
it  was  necessary  to  send  him  to  a  hos- 
pital where  he' could  have  the  neces- 
sary care  to  relieve  both  the  mental 
and   physical   ailment. 

Looking  at  our  schedule,  by  the 
time  we  had  climbed  back  up  to  the 
press  row.  we  remembered  rather 
vaguely  that  the  special  three-quarter- 
mile  run  was  scheduled  for  8:55 
o'clock  (we  still  had  an  intensely 
warm  feeling  in  our  heart  for  the 
Ripon  lad)  and  noted  with  consider- 
able concern  that  the  events  were  now 
all  of  three-quarters  of  an  hour  be- 
hind schedule.  This  gave  us  no  end 
of  worry  and  trouble;  Karl  Hilligan 
of  Associated  Press  and  Steve  Snider 
of  United  had  deadlines  all  over  the 
United  States  to  make;  we  did  not 
stop  to  think  of  what  the  man  in  the 
slot,  whose  name  was  Howard  Mar- 
tin, at  the  Tribune,  might  have  to  say 
to  us  for  failing  to  meet  the  many 
deadlines  at  Tribune  Tower.  We 
might  also  add  that  we  kept  quiet 
about  the  time  situation  when  speaking 
to  Mob  Jaffee  of  the  American,  a  par- 
ticularly hard  job  since  he  was  sitting 
right  next  to  us.  But  much  to  our 
surprise  none  of  press  row  seemed  to 
care  much  about  the  time,  for  all  in- 
terest was  centered  in  clearing 
through  the  wires  the  record-breaking- 
results  thus  far  obtained  and  servicing 
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advance    color    about    the    race    which 
was  to  begin  any  moment. 

And  so  we  come  to  Charles  "Chuck" 
I  .  nske,  the  miler  of  the  year,  the  thin, 
machine-like  runner  from  Wisconsin 
University,  who  had.  up  to  the  run- 
ning of  the  Games,  beaten  King  of  the 
Milers,  Glenn  Cunningham,  seven 
times  during  the  1940  indoor  season, 
and  who  now  was  aiming  for  a  world's 
record  in  the  three-quarter-mile  run. 
Fenske  had  elected  to  run  against  a 
time  that  had  been  established  in  1925 
by  Lloyd  Hahn  in  New  York  City; 
.'J  minutes,  3.4  seconds — a  record  that 
had  been  broken  but  three  days  earlier 
by  Fordham's  famous  negro  middle- 
distance  runner.  Johnny  Borican,  with 
a  time  of  3  minutes,  1.2  seconds.  So. 
Chuck's  task  was  a  much  harder  one 
for  he  had  been  planning  to  travel 
the  route  in  approximately  three  min- 
utes. 0.2  seconds.  Now  he  really 
would  have  to  exert  himself. 

Frankly,  when  the  announcement 
was  made  that  Chuck  would  have  to 
run  the  route  in  about  3  minutes, 
general  gloom  fell  over  the  assembled 
crowd.  Naturally,  you  can  appreciate 
our  own  disappointment,  as  we  were 
depending  heavily  upon  the  publicity 
we  could  obtain  for  Armour  Tech 
with  a  world's  record  to  talk  about. 
Press  row  especially  was  very  doubt- 
ful as  to  whether  this  youngster,  vet- 
eran though  he  was.  could  break  this 
record.  So  with  all  eyes  but  our  own 
riveted  upon  Doc  Monilaw's  upraised 
starting  gun,  we  of  press  row  non- 
chalantly leaned  our  tired  backs 
against  the  stiff  guard-rail  and  pessi- 
mistically predicted  a  nice  but  calm 
race  for  the  spectators  and  began 
lighting  cigarettes  and  paring  our 
finger  nails  with  an  air  of  boredom. 
In  order  to  keep  ourselves  posted  in 
the  event  that  the  record  was  broken 
[this  was  all  precautionary,  you  un- 
derstand, and  not  necessary,  in  our 
estimation),  we  requested  the  press 
row  page  to  obtain  the  times  for  each 
lap. 

Let  me  take  time  out  here  to  wipe 
my  brow,  for  even  the  memory  of  the 
ensuing  two  minutes  makes  me  per- 
spire profusely  when  considering  the 
fact  that  we  might  have  missed  even 
a  second  of  that  thrilling  race  (think 
of  the  millions  of  readers  one  would 
have  disappointed).  Well,  to  get  to 
the  nub  of  the  story,  announcer  G.  N. 
Watrous,  started  us  out  of  our  leth- 
argy by  beating  the  press  page  to 
press  row  by  means  of  the  public  ad- 
dress system  with  the  result  of  the 
first  lap — 220  yards — one-sixth  of  the 
distance  Fenske  was  scheduled  to  run 
— with  the  time  of  29  seconds.  How 
we  wish  at  this  point  that  we  had  the 
voice  of  a  Graham  McNamee  so  that 
we  could  fittingly  announce  in  sten- 
torian     tones      every      incident      that 


crowned  that  memorable  race,  or  even 
better,  the  gifted  pen  of  Grantland 
Rice  to  more  fittingly  describe  with 
flowing  terms  that  spectacle  of  life 
and  color,  of  intimate  contact  with 
fame,  and  of  tense  moments  that  de- 
serve tin  touch  of  In  art-tearing  fiction. 
Snap  to  attention  we  did — and  with 
a  flourish — for  now  we  began  com- 
posing those  terse  bulletins,  "Fenske 
travels  the  first  lap  in  29  seconds," 
and  flying  bugs  (the  super-speed  tele- 
graph keys  our  wire  operators  used) 
were  beginning  to  tell  the  story  of  a 
happening  of  vital  importance  to  the 
sports    world. 

Questions  began  popping,  "Could 
Fenske  last  the  terrific  pace"  .  .  .  "Who 
are  the  pacers"  .  .  .  "Lord,  he  isn't 
even  breathing  bard"  .  .  .  these  could 
be  heard  as  Fenske  rounded  the  press 
turn  at  the  Fast  end  of  the  track  just 
before  coming  down  the  home  stretch 
for  the  end  of  the  second  lap  .  .  .  and 
then  a  period  of  unearthly  quiet,  as 
the  timers  conferred  upon  the  time 
for  the  second  la])  .  .  .  58.7  seconds 
.  .  .  58.7  seconds  for  the  quarter-mile 
.  .  .  be  had  traveled  the  second  lap  in 
approximately  the  same  time  that  he 
traveled  the  first  ...  if  he  kept  this 
up  he  would  finish  the  race  in  less 
than  three  minutes  .  .  .  all  of  this  re- 
member i ti  the  space  of  less  than  one 
minute  .  .  .  full  of  action,  charged 
with  anticipation,  the  crowd  stood  up 
and  roared,  and  praise  be  to  the  pow- 
ers that  curb  or  set  off  the  reactions 
of  newspaper  men,  even  they  stood 
up  and  one  by  one  began  shouting  en- 
couragement to  this  little  graduate 
student  from  the  University  of  Wis- 
consin to  continue  that  distance-con- 
suming, time-stopping  pace  .  .  .  finally, 
around  the  press  curve  and  into  the 
home  stretch,  both  pacers  back  into 
the  race  again  and  lengthening  their 
stride,  spurring  "Chuck"  on,  sprint- 
ing faster  and  faster  in  front  of  him 
and,  with  thirty  yards  to  go,  stepping 
off  the  track  to  let  the  bespectacled 
miler  finish  by  himself  .  .  .  three-quar- 
ters of  a  mile  .  .  .  six  grueling  laps  at 
a  steady  pace  .  .  .  and  a  burst  of  flash 
bulbs  ...  a  round  of  hand-shaking  .  .  . 
and  still  no  verdict,  for  the  timers 
were  busy  arguing  and  comparing  in- 
finitely accurate  stop-watches  .  .  . 
finally,  Watrous  again,  amidst  that 
same  unearthly  quiet,  began  .  .  .  THE 
RESULTS  OF  THE  ARMOUR 
T EC  1 1  R  F  L  A  Y S  FEATURED 
RACE— THE  SPECIAL  THRFE- 
Q  U  A  R  T  E  R  MILL  RUN  BY 
CHARLES  "CHUCK"  FENSKE, 
(  Lord,     would     he     never     get     to     the 

time).  SIX  LAPS  IN  THE  TIME 
OF  TWO  O  O  O  O  O  .  .  .  and  then 
did  the  crowd  roar,  for  they,  as  well 
as  we.  knew  that  a  new  world's  record 
had  be<  i)  established  .  .  .  Watrous  had 
to   start   all   over  again   and  this   time 


he  managed  to  announce  the  complete 
time  ...  2  minutes,  59.7  seconds  .  .  . 
completely  surpassing  the  mark  es- 
tablished by  Lloyd  Hahn,  the  unof- 
ficial time  set  by  Johnny  Borican  dur- 
ing the  same  week,  and  also  surpassing 
the  outdoor  mark  set  by  the  famous 
Wayne  Rideout  at  Princeton  in   1938. 

There  were  several  minor  incidents 
which  seem  to  stand  out  in  our  minds 
as  we  review  the  race  .  .  .  questions 
popped  at  us  by  press  row  .  .  .  who 
were  the  pacers  ...  we  insisted  they 
were  Ed  Buxton  and  Jerome  Bauer 
of  Wisconsin  .  .  .  actually,  the  pacers 
were  Buxton  and  Howard  Schoenicke 
.  .  .  would  the  record  be  officially  ac- 
cepted ...  we  said  it  would  .  .  .  doubt 
was  expressed  by  officials  because  the 
race  was  paced  ...  we  insisted  that 
this  didn't  matter,  because  Cunning- 
ham's fastest  time  for  the  one-mile 
run  was  a  paced  race  .  .  .  we  learned 
later  that  Cunningham's  time  was  not 
accepted. 

By  this  time  we  were  the  proverbial 
nervous  wreck,  what  with  trying  to 
answer  the  questions  of  press  row  and 
at  the  same  time  satisfy  the  man  in 
the  slot  in  Tribune  Tower.  We  don't 
even  remember  seeing  Jean  arrive  (al- 
though, somehow  we  gathered  that  she 
was  there  during  the  heat  of  the  race, 
and  that  we  did  have  a  date  that 
night).  The  rest  of  the  evening  was 
lost  to  memory  in  a  maze  of  clacking 
and  clicking  telegraph  keys  and  type- 
writers, shouted  instructions  to  the 
wire  man  and  demands  for  soda  pop 
and  hot  dogs  (seems  to  me  that  Jean 
was  sent  for  refreshments  and  to  add 
insult  to  injury,  she  was  forced  to 
pay  for  the  "steak  substitute"  from 
her  weekly  earnings). 

While  wave  after  wave  of  track  and 
field  aspirants  crossed  the  finish  line 
to  add  more  heat  to  a  thoroughly  siz- 
zling set  of  press  wires,  to  recount 
those  events  individually  would  be  in 
the  nature  of  anticlimax.  We  should 
like  to  say.  however,  that  Michigan 
Normal  (they  were  handicapped  by 
us  as  not  having  a  chance  because  of 
an  entirely  new  team),  winners  of  the 
college-division  team  title  for  the  sec- 
ond successive  year,  proved  to  be  the 
dark  horse  of  the  meet. 

And  so  goes  the  story  of  the  Armour 
Tech  Relay  Games — a  man  runs  him- 
self sick,  another  breaks  an  existing 
world  record,  a  dark-horse  combina- 
tion wins  a  team  title,  and  colleges 
and  universities  gain  fame  and  have 
fun.  The  reactions  we  ourselves  ex- 
perience as  recorded  here  an-  but  a  few 
of  those  we  remember  and  we  hope 
that  they  have  served  the  double  pur- 
pose of  reporting  a  corking  good  meet 
and  at  the  same  time,  cleared  the  air 
to  a  certain  extent  of  the  dogma  sur- 
rounding press  row. 
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An  intimate  knowledge  of  the  design, 
functions  and  application  of  the  TIMKEN 
Tapered  Roller  Bearing  will  be  one  of  your  most 
valuable  assets  when  your  student  days  are  over,  for 
more  TIMKEN  Bearings  are  used  in  modern  mechanical  equip- 
ment of  every  kind  than  any  other  anti-friction  bearing. 

By  acquiring  a  thorough  understanding  of  the  tapered  bearing 
principle  and  its  possibilities  now,  you  will  be  in  position  to 
solve  any  bearing  problem  you  may  encounter  in  the  future. 

The  success  of  the  TIMKEN  Tapered  Roller  Bearing  depends 
upon  four  basic  elements  of  design.    These  are  (I)  True 
rolling  motion.    Timken  engineers  assured  this  by  making 
all  lines  coincident  with  the  tapered  surfaces  of  rollers 
and  races  meet  at  a  common  point  on  the  axis  of  the 
bearing.   (2)  Positive  alignment  of  rollers  under  all  loads. 
This  is  made  possible  by  2-area  contact  of  the  large 
ends  of  the  rollers  with  the  undercut  rib  of  the  cone 
(inner   race).    (3)   Accurate   spacing   of  the   rollers 
around   the   bearing   by   means  of  the  Timken   one- 
piece  perforated  cage  so  that  each  roller  carries  its 
proper  share  of  the  load.    (4)  Ability  to  carry  all 
loads — radial  loads,  thrust  loads  or  any  combina- 
tion of  both,  due  to  the  fundamental  principle  of 
tapered  construction. 

If  you  would  like  to  learn  more  about  the 
TIMKEN  Bearing  and  its  uses  write  for  a  copy 
of  the  Timken  Reference  Manual. 

THE    TIMKEN    ROLLER    BEARING 
COMPANY,     CANTON,     OHIO 


TIMKEN 

TAPERED  ROLLER  BEARINGS 


fives  and  all  kinds  of  industrial  machinery;  TIMKEN 
Alloy  Steels  and  Carbon  and  Alloy  Seamless  Tubing 
and    TIMKEN    Rock    Bits. 


For  the  Merry  Month  of  May 

MISS  ELAINE  SHEPARD 

New  York  and  Hollywood's  celebrated 

model    in   Chesterfield's   Sundial   dress 


THE  CIGARETTE 

OF  THE   HOUR 

loday  more  than  ever,  smokers  are 
turning  to  Chesterfield's  skillful  blend  of  the 
world's  best  cigarette  tobaccos.  Now  is  the  time 
for  you  to  light  up  and  enjoy  a  Chesterfield. . . 
they're  COOLER  SMOKING,  BETTER-TASTING 
AND  DEFINITELY  MILDER. 

~c/cu  carit  6tta  a  Setter  cioarette 


Liccrrr  &  Myirs  Tobacco  Ci 


